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Copyright 2007 The Apache Software Foundation

This product includes software developed at
The Apache Software Foundation (http://www.apache.org/).
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Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or trandation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other mediatypes.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, asindicated by a
copyright notice that isincluded in or attached to the work

(an exampleis provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editoria revisions, annotations, elaborations, or other modifications
represent, as awhole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including
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the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by anindividual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grantsto Y ou a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grantsto Y ou a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in alawsuit) aleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to Y ou under this License for that Work shall terminate
as of the date such litigation isfiled.

4. Redistribution. Y ou may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that Y ou
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and
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(b) You must cause any modified filesto carry prominent notices
stating that Y ou changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a"NOTICE" text file as part of its
distribution, then any Derivative Works that Y ou distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within adisplay generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. Y ou may add Y our own attribution
notices within Derivative Works that Y ou distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

Y ou may add Y our own copyright statement to Y our modifications and
may provide additional or different license terms and conditions

for use, reproduction, or distribution of Y our modifications, or

for any such Derivative Works as awhole, provided Y our use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless Y ou explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by Y ou to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
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Contributor provides its Contributions) on an "ASIS' BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions

of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Y our exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to Y ou for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising asa
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, Y ou may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, Y ou may act only
on Y our own behalf and on Y our sole responsibility, not on behal f
of any other Contributor, and only if Y ou agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

APPENDIX: How to apply the Apache License to your work.

To apply the Apache License to your work, attach the following
boilerplate notice, with the fields enclosed by brackets "[]"
replaced with your own identifying information. (Don't include
the brackets!) The text should be enclosed in the appropriate
comment syntax for the file format. We also recommend that a
file or class name and description of purpose be included on the
same "printed page" as the copyright notice for easier
identification within third-party archives.

Copyright [yyyy] [name of copyright owner]

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
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Y ou may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the Licenseis distributed on an "AS1S" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

/*

* Licensed to the Apache Software Foundation (ASF) under one or more

* contributor license agreements. See the NOTICE file distributed with

* thiswork for additional information regarding copyright ownership.

* The ASF licenses thisfile to Y ou under the Apache License, Version 2.0

* (the"License"); you may not use thisfile except in compliance with

* the License. You may obtain a copy of the License at

*

*  http://www.apache.org/licenses/L I CENSE-2.0

*

* Unless required by applicable law or agreed to in writing, software

* distributed under the Licenseis distributed on an "AS IS BASIS,

* WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
* See the License for the specific language governing permissions and

* limitations under the License.

*/

1.2 procps 3.2.8

1.2.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software is free for all itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Library General Public License instead.) Y ou can apply it to
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your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trand ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of afree
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program™, below,
refersto any such program or work, and a"work based on the Program"
means either the Program or any derivative work under copyright law:
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that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or trandlated into another
language. (Hereinafter, trandlation is included without limitation in
the term "modification".) Each licenseeis addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified filesto carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no chargeto all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. 1f
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identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer
to distribute corresponding source code. (Thisalternativeis
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
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operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from adesignated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. Y ou may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Program or works based onit.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients' exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties to
this License.

7. If, as a consequence of acourt judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
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any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Program
specifies aversion number of this License which appliesto it and "any

later version™, you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY
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11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRERISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program's name and a brief idea of what it does.>
Copyright (C) 19yy <name of author>

This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
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along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) 19yy name of author

Gnomovision comeswith ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show ¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
school, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If thisiswhat you want to do, use the GNU Library Genera
Public License instead of this License.
GNU LIBRARY GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1991 Free Software Foundation, Inc.
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.

[Thisisthefirst released version of thelibrary GPL. Itis
numbered 2 because it goes with version 2 of the ordinary GPL .]

Preamble

The licenses for most software are designed to take away your
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freedom to share and changeit. By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for al its users.

Thislicense, the Library General Public License, appliesto some
specially designated Free Software Foundation software, and to any
other libraries whose authors decide to use it. You can useit for
your libraries, too.

When we speak of free software, we are referring to freedom, not
price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trand ate to certain responsibilities for you if
you distribute copies of the library, or if you modify it.

For example, if you distribute copies of the library, whether gratis

or for afee, you must give the recipients all the rights that we gave
you. You must make sure that they, too, receive or can get the source
code. If you link a program with the library, you must provide
complete object files to the recipients so that they can relink them
with the library, after making changes to the library and recompiling
it. And you must show them these terms so they know their rights.

Our method of protecting your rights has two steps: (1) copyright
thelibrary, and (2) offer you this license which gives you legal
permission to copy, distribute and/or modify the library.

Also, for each distributor's protection, we want to make certain

that everyone understands that there is no warranty for thisfree
library. If the library is modified by someone else and passed on, we
want its recipients to know that what they have is not the original
version, so that any problems introduced by others will not reflect on
the original authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that companies distributing free
software will individually obtain patent licenses, thus in effect
transforming the program into proprietary software. To prevent this,
we have made it clear that any patent must be licensed for everyone's
free use or not licensed at all.

Most GNU software, including some libraries, is covered by the ordinary
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GNU Genera Public License, which was designed for utility programs. This
license, the GNU Library General Public License, appliesto certain
designated libraries. Thislicenseis quite different from the ordinary

one; be sureto read it in full, and don't assume that anything initis

the same asin the ordinary license.

The reason we have a separate public license for some librariesis that

they blur the distinction we usually make between modifying or adding to a
program and simply using it. Linking a program with alibrary, without
changing thelibrary, isin some sense simply using the library, and is
analogous to running a utility program or application program. However, in
atextual and legal sense, the linked executable is a combined work, a
derivative of the original library, and the ordinary General Public License
treatsit as such.

Because of this blurred distinction, using the ordinary General
Public License for libraries did not effectively promote software
sharing, because most developers did not use the libraries. We
concluded that weaker conditions might promote sharing better.

However, unrestricted linking of non-free programs would deprive the
users of those programs of all benefit from the free status of the
librariesthemselves. This Library General Public Licenseisintended to
permit devel opers of non-free programs to use free libraries, while
preserving your freedom as a user of such programs to change the free
libraries that are incorporated in them. (We have not seen how to achieve
this as regards changes in header files, but we have achieved it as regards
changes in the actual functions of the Library.) The hopeisthat this
will lead to faster development of free libraries.

The precise terms and conditions for copying, distribution and
modification follow. Pay close attention to the difference between a
"work based on the library" and a"work that uses the library". The
former contains code derived from the library, while the latter only
works together with the library.

Note that it is possible for alibrary to be covered by the ordinary
General Public License rather than by this special one.

GNU LIBRARY GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library which
contains a notice placed by the copyright holder or other authorized
party saying it may be distributed under the terms of this Library
General Public License (also called "this License"). Each licenseeis
addressed as "you".
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A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

The"Library", below, refersto any such software library or work
which has been distributed under these terms. A "work based on the
Library" means either the Library or any derivative work under
copyright law: that isto say, awork containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language. (Hereinafter, trandationis
included without limitation in the term "modification".)

"Source code" for awork means the preferred form of the work for
making modificationstoit. For alibrary, complete source code means
all the source code for al modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in atool for
writing it). Whether that is true depends on what the Library does
and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

Y ou may charge afee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

2. Y ou may modify your copy or copies of the Library or any portion
of it, thus forming awork based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) Y ou must cause the files modified to carry prominent notices
stating that you changed the files and the date of any change.
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¢) You must cause the whole of the work to be licensed at no
charge to all third parties under the terms of this License.

d) If afacility in the modified Library refersto afunction or a
table of datato be supplied by an application program that uses
the facility, other than as an argument passed when the facility
isinvoked, then you must make a good faith effort to ensure that,
in the event an application does not supply such function or
table, the facility still operates, and performs whatever part of

its purpose remains meaningful.

(For example, afunction in alibrary to compute square roots has
apurpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function must
be optional: if the application does not supply it, the square

root function must still compute square roots.)

These requirements apply to the modified work asawhole. If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with awork based on the Library) on avolume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public
License instead of this License to agiven copy of the Library. To do
this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
instead of to thisLicense. (If anewer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.) Do not make any other change in
these notices.
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Once this change is made in agiven copy, itisirreversible for
that copy, so the ordinary GNU General Public License appliesto all
subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of
the Library into a program that is not alibrary.

4. You may copy and distribute the Library (or a portion or

derivative of it, under Section 2) in object code or executable form

under the terms of Sections 1 and 2 above provided that you accompany
it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

If distribution of object code is made by offering access to copy
from adesignated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a"work that usesthe Library". Such a
work, inisolation, is not aderivative work of the Library, and
therefore falls outside the scope of this License.

However, linking a"work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a"work that uses the
library". The executable istherefore covered by this License.
Section 6 states terms for distribution of such executables.

When a"work that usesthe Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether thisistrueis especially significant if the work can be
linked without the Library, or if the work isitself alibrary. The
threshold for thisto be trueis not precisely defined by law.

If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
fileisunrestricted, regardless of whether it islegally aderivative
work. (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
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Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also compile or
link a"work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

Y ou must give prominent notice with each copy of the work that the
Library isused in it and that the Library and its use are covered by
thisLicense. Y ou must supply acopy of this License. If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as areference
directing the user to the copy of this License. Also, you must do one
of these things:

a) Accompany the work with the complete corresponding
machine-readable source code for the Library including whatever
changes were used in the work (which must be distributed under
Sections 1 and 2 above); and, if the work is an executable linked
with the Library, with the complete machine-readable "work that
uses the Library”, as object code and/or source code, so that the
user can modify the Library and then relink to produce a modified
executable containing the modified Library. (It isunderstood
that the user who changes the contents of definitionsfilesin the
Library will not necessarily be able to recompile the application
to use the modified definitions.)

b) Accompany the work with awritten offer, valid for at
least three years, to give the same user the materials
specified in Subsection 6a, above, for a charge no more
than the cost of performing this distribution.

¢) If distribution of the work is made by offering accessto copy
from a designated place, offer equivalent access to copy the above
specified materials from the same place.

d) Verify that the user has aready received a copy of these
materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it. However, as a special exception,
the source code distributed need not include anything that is normally
distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
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which the executable runs, unless that component itself accompanies
the executable.

It may happen that this requirement contradicts the license

restrictions of other proprietary libraries that do not normally

accompany the operating system. Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

7. You may place library facilities that are a work based on the
Library side-by-sidein asingle library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilitiesis otherwise
permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work
based on the Library, uncombined with any other library
facilities. This must be distributed under the terms of the
Sections above.

b) Give prominent notice with the combined library of the fact
that part of it isawork based on the Library, and explaining
where to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute

the Library except as expressly provided under thisLicense. Any
attempt otherwise to copy, modify, sublicense, link with, or

distribute the Library is void, and will automatically terminate your
rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Library or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives alicense from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions. Y ou may not impose any further
restrictions on the recipients' exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties to
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this License.

11. If, as a consegquence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section isintended to apply,
and the section as awhole isintended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

12. If the distribution and/or use of the Library isrestricted in

certain countries either by patents or by copyrighted interfaces, the

original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,

so that distribution is permitted only in or among countries not thus
excluded. In such case, this License incorporates the limitation as if
written in the body of this License.

13. The Free Software Foundation may publish revised and/or new
versions of the Library General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given adistinguishing version number. If the Library
specifies aversion number of this License which appliesto it and
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"any later version”, you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation. |If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission. For software whichis
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our
decision will be guided by the two goals of preserving the free status
of al derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE ISNO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "ASIS"' WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE
LIBRARY ISWITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY ASPERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIESOR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Your New Libraries

If you develop anew library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change. Y ou can do so by permitting
redistribution under these terms (or, alternatively, under the terms of the
ordinary General Public License).
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To apply these terms, attach the following notices to the library. Itis
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

<one lineto givethelibrary's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

Thislibrary is free software; you can redistribute it and/or

modify it under the terms of the GNU Library General Public
License as published by the Free Software Foundation; either
version 2 of the License, or (at your option) any later version.

Thislibrary is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU
Library General Public License for more details.

Y ou should have received a copy of the GNU Library General Public
License along with thislibrary; if not, write to the Free
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.
Y ou should also get your employer (if you work as a programmer) or your
schoal, if any, to sign a"copyright disclaimer” for the library, if

necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the
library “Frob' (alibrary for tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all thereistoit!

1.3 grub2 2

1.3.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <https:/fsf.org/>
Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.

Preamble
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The GNU General Public Licenseis afree, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are designed

to take away your freedom to share and change the works. By contrast,
the GNU General Public Licenseisintended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for al itsusers. We, the Free Software Foundation, use the
GNU Genera Public License for most of our software; it applies also to
any other work released this way by its authors. Y ou can apply it to

your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender therights. Therefore, you have
certain responsibilitiesif you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether

gratis or for afee, you must pass on to the recipients the same
freedoms that you received. Y ou must make sure that they, too, receive
or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so. Thisisfundamentally incompatible with the aim of
protecting users' freedom to change the software. The systematic
pattern of such abuse occursin the area of products for individualsto
use, which is precisely whereit is most unacceptable. Therefore, we
have designed this version of the GPL to prohibit the practice for those
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products. If such problems arise substantially in other domains, we
stand ready to extend this provision to those domains in future versions
of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to afree program could
make it effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and
modification follow.

TERMS AND CONDITIONS
0. Definitions.
"This License" refersto version 3 of the GNU General Public License.

"Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

"The Program" refers to any copyrightable work licensed under this
License. Each licenseeis addressed as "you". "Licensees' and
"recipients’ may beindividuals or organizations.

To "modify" awork meansto copy from or adapt al or part of the work
in afashion requiring copyright permission, other than the making of an
exact copy. The resulting work is called a"modified version” of the
earlier work or awork "based on" the earlier work.

A "covered work" means either the unmodified Program or awork based
on the Program.

To "propagate’ awork means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

To "convey" awork means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays " Appropriate Legal Notices'
to the extent that it includes a convenient and prominently visible
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feature that (1) displays an appropriate copyright notice, and (2)
tellsthe user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License. If
the interface presents alist of user commands or options, such asa
menu, a prominent item in the list meets this criterion.

1. Source Code.

The "source code" for awork means the preferred form of the work
for making modificationsto it. "Object code" means any non-source
form of awork.

A "Standard Interface” means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
iswidely used among developers working in that language.

The"System Libraries' of an executable work include anything, other
than the work as awhole, that (a) isincluded in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard I nterface for which an
implementation is available to the public in source code form. A

"Major Component", in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system

(if any) on which the executable work runs, or acompiler used to
produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for awork in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

The Corresponding Source for awork in source code form is that
same work.
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2. Basic Permissions.

All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocabl e provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

Y ou may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains

in force. Y ou may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this Licensein conveying all material for which you do

not control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction

and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed; section 10
makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties legal rights to forbid circumvention of
technological measures.

4, Conveying Verbatim Copies.

Y ou may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
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non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

Y ou may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for afee.

5. Conveying Modified Source Versions.

Y ou may convey awork based on the Program, or the modifications to
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified
it, and giving arelevant date.

b) The work must carry prominent notices stating that it is

released under this License and any conditions added under section
7. Thisrequirement modifies the requirement in section 4 to
"keep intact all notices”.

¢) You must license the entire work, as awhole, under this
License to anyone who comes into possession of acopy. This
License will therefore apply, along with any applicable section 7
additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. ThisLicense givesno
permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it.

d) If the work hasinteractive user interfaces, each must display
Appropriate Legal Notices; however, if the Program hasinteractive
interfaces that do not display Appropriate Legal Notices, your
work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such asto form alarger program,
in or on avolume of a storage or distribution medium, is called an
"aggregate" if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveying Non-Source Forms.

Y ou may convey acovered work in object code form under the terms
of sections 4 and 5, provided that you also convey the
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machine-readable Corresponding Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the abject code in, or embodied in, aphysical product
(including a physical distribution medium), accompanied by a
written offer, valid for at least three years and valid for as

long as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for all the software in the
product that is covered by this License, on adurable physical
medium customarily used for software interchange, for a price no
more than your reasonable cost of physically performing this
conveying of source, or (2) access to copy the

Corresponding Source from a network server at no charge.

¢) Convey individual copies of the object code with a copy of the
written offer to provide the Corresponding Source. This
dternativeis allowed only occasionally and noncommercialy, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access from a designated
place (gratis or for acharge), and offer equivalent access to the
Corresponding Source in the same way through the same place at no
further charge. Y ou need not require recipients to copy the
Corresponding Source along with the object code. If the placeto
copy the object code is a network server, the Corresponding Source
may be on a different server (operated by you or athird party)

that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the
Corresponding Source, you remain obligated to ensure that it is
available for aslong as needed to satisfy these requirements.

€) Convey the object code using peer-to-peer transmission, provided
you inform other peers where the object code and Corresponding
Source of the work are being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be
included in conveying the object code work.
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A "User Product” is either (1) a"consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into adwelling. In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage. For aparticular
product received by a particular user, "normally used" refersto a

typical or common use of that class of product, regardless of the status

of the particular user or of the way in which the particular user

actually uses, or expects or is expected to use, the product. A product
isaconsumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install

and execute modified versions of a covered work in that User Product from
amodified version of its Corresponding Source. The information must
suffice to ensure that the continued functioning of the modified object
codeisin no case prevented or interfered with solely because

modification has been made.

If you convey an object code work under this section in, or with, or
specifically for usein, a User Product, and the conveying occurs as

part of atransaction in which the right of possession and use of the

User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information. But this requirement does not apply

if neither you nor any third party retains the ability to install

modified object code on the User Product (for example, the work has
been installed in ROM).

The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates
for awork that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed. Accessto a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in aformat that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying.

7. Additional Terms.

Open Source Used In NCS4K 6.5.33 38



"Additional permissions’ are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) Y ou may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

a) Disclaiming warranty or limiting liability differently from the
terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or
author attributions in that material or in the Appropriate Legal
Notices displayed by works containing it; or

¢) Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or
authors of the material; or

€) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that

material by anyone who conveys the material (or modified versions of
it) with contractual assumptions of liability to the recipient, for

any liability that these contractual assumptions directly impose on
those licensors and authors.

All other non-permissive additional terms are considered "further
restrictions’ within the meaning of section 10. If the Program asyou
received it, or any part of it, contains a notice stating that it is
governed by this License along with aterm that is a further

restriction, you may remove that term. If alicense document contains
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afurther restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does

not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or anotice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above requirements apply either way.

8. Termination.

Y ou may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it isvoid, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder failsto notify you of the violation by some reasonable means
prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, thisis the first time you have
received naotice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
thisLicense. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

Y ou are not required to accept this License in order to receive or
run acopy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
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nothing other than this License grants you permission to propagate or
modify any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
receives alicense from the original licensors, to run, modify and
propagate that work, subject to this License. Y ou are not responsible
for enforcing compliance by third parties with this License.

An "entity transaction" is atransaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a covered
work results from an entity transaction, each party to that

transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus aright to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor hasit or can get it with reasonable efforts.

Y ou may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License. For example, you may
not impose alicense fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in alawsuit) alleging that
any patent claim isinfringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

11. Patents.

A "contributor" is a copyright holder who authorizes use under this
License of the Program or awork on which the Program isbased. The
work thus licensed is called the contributor's " contributor version”.

A contributor's "essential patent claims" are all patent claims

owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,

but do not include claims that would be infringed only as a
consequence of further modification of the contributor version. For
purposes of this definition, "control" includes the right to grant

patent sublicensesin amanner consistent with the requirements of

this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
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make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

In the following three paragraphs, a"patent license” is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent licenseto a
party means to make such an agreement or commitment not to enforce a
patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patentsin that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

A patent licenseis "discriminatory" if it does not include within

the scope of its coverage, prohibits the exercise of, or is

conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License. Y ou may not convey a covered
work if you are a party to an arrangement with athird party that is

in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying

the work, and under which the third party grants, to any of the

parties who would receive the covered work from you, a discriminatory
patent license (&) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,

or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
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any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all. For example, if you agree to terms that obligate you
to collect aroyalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

13. Use with the GNU Affero Genera Public License.

Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with awork licensed
under version 3 of the GNU Affero General Public Licenseinto asingle
combined work, and to convey the resulting work. Theterms of this
License will continue to apply to the part which is the covered work,
but the specia regquirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from timeto time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given adistinguishing version number. If the

Program specifies that a certain numbered version of the GNU General
Public License "or any later version" appliesto it, you have the

option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of the
GNU Genera Public License, you may choose any version ever published
by the Free Software Foundation.

If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

Later license versions may give you additional or different
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permissions. However, no additional obligations are imposed on any
author or copyright holder as aresult of your choosing to follow a
later version.

15. Disclaimer of Warranty.

THERE ISNO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "ASIS' WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE PROGRAM
ISWITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEY S
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE ORINABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless a warranty or assumption of liability accompanies a
copy of the Program in return for afee.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.
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<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program. If not, see <https://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short
notice like thiswhen it starts in an interactive mode:

<program> Copyright (C) <year> <name of author>

This program comes with ABSOLUTELY NO WARRANTY: for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

Y ou should also get your employer (if you work as a programmer) or school,
if any, to sign a"copyright disclaimer" for the program, if necessary.

For more information on this, and how to apply and follow the GNU GPL, see
<https.//www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program
into proprietary programs. If your program is a subroutine library, you

may consider it more useful to permit linking proprietary applications with
thelibrary. If thisiswhat you want to do, use the GNU Lesser Genera

Public License instead of this License. But first, please read
<https://www.gnu.org/licenses/why-not-Igpl.html>.

Please email the following information to fsf-records@gnu.org, and we

will send you the assignment form that covers your program.

Please use your full legal name (in ASCII characters) as the subject
line of the message.
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[What is the name of the program or package you're contributing?|

[Will this become part of alarger GNU package? If so, what package?]

[Did you copy any files or text written by someone else into the
program? Even if that material is free software, we need to know
about it.]

[Do you have an employer who might have a basisto claim to own
your changes? Do you attend a school which might make such a claim?]

[What country are you acitizen of 7]

[What year were you born?]

[Please write your email address here.]

[Please write your postal address here.]
@c The GNU Lesser General Public License.
@center Version 2.1, February 1999

@c Thisfileisintended to be included within another document,
@c hence no sectioning command or @node.

@display
Copyright @copyright{} 1991, 1999 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

[Thisisthefirst released version of the Lesser GPL. It also counts

as the successor of the GNU Library Public License, version 2, hence the
version number 2.1.]

@end display

@subheading Preamble

The licenses for most software are designed to take away your
freedom to share and changeit. By contrast, the GNU General Public
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Licenses are intended to guarantee your freedom to share and change
free software---to make sure the software is free for all its users.

This license, the Lesser General Public License, appliesto some
specially designated software---typically libraries---of the Free

Software Foundation and other authors who decide to useit. You can use
it too, but we suggest you first think carefully about whether this

license or the ordinary General Public License is the better strategy to
usein any particular case, based on the explanations below.

When we speak of free software, we are referring to freedom of use,
not price. Our General Public Licenses are designed to make sure that
you have the freedom to distribute copies of free software (and charge
for this service if you wish); that you receive source code or can get
it if you want it; that you can change the software and use pieces of it
in new free programs; and that you are informed that you can do these
things.

To protect your rights, we need to make restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions trandate to certain responsibilities for
you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis

or for afee, you must give the recipients all the rights that we gave
you. You must make sure that they, too, receive or can get the source
code. If you link other code with the library, you must provide
complete object files to the recipients, so that they can relink them
with the library after making changes to the library and recompiling
it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the
library, and (2) we offer you this license, which gives you legal
permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that
thereis no warranty for the freelibrary. Also, if thelibrary is
modified by someone else and passed on, the recipients should know
that what they have is not the original version, so that the original
author's reputation will not be affected by problems that might be
introduced by others.

Finally, software patents pose a constant threat to the existence of
any free program. We wish to make sure that a company cannot
effectively restrict the users of a free program by obtaining a
restrictive license from a patent holder. Therefore, we insist that
any patent license obtained for a version of the library must be
consistent with the full freedom of use specified in thislicense.
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Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License. Thislicense, the GNU Lesser
General Public License, appliesto certain designated libraries, and
is quite different from the ordinary General Public License. We use
thislicense for certain librariesin order to permit linking those
libraries into non-free programs.

When aprogram is linked with alibrary, whether statically or using
ashared library, the combination of the two is legally speaking a
combined work, a derivative of the original library. The ordinary
General Public License therefore permits such linking only if the
entire combination fitsits criteria of freedom. The Lesser Genera
Public License permits more lax criteria for linking other code with
thelibrary.

We call thislicense the @dfn{ Lesser} General Public License because it
does @emph{ Less} to protect the user's freedom than the ordinary Genera
Public License. It aso provides other free software developers Less

of an advantage over competing non-free programs. These disadvantages
are the reason we use the ordinary General Public License for many
libraries. However, the Lesser license provides advantagesin certain
special circumstances.

For example, on rare occasions, there may be a special need to
encourage the widest possible use of a certain library, so that it becomes
ade-facto standard. To achievethis, non-free programs must be
allowed to use thelibrary. A more frequent case isthat a free
library does the same job as widely used non-freelibraries. Inthis
case, thereislittle to gain by limiting the free library to free
software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free
programs enables a greater number of people to use alarge body of
free software. For example, permission to use the GNU C Library in
non-free programs enables many more people to use the whole GNU
operating system, as well asits variant, the GNU/Linux operating
system.

Although the Lesser General Public License is Less protective of the
users freedom, it does ensure that the user of a program that is

linked with the Library has the freedom and the wherewithal to run
that program using amodified version of the Library.

The precise terms and conditions for copying, distribution and
modification follow. Pay close attention to the difference between a
““work based on the library" and a ““work that uses the library". The
former contains code derived from the library, whereas the latter must
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be combined with the library in order to run.

@subheading TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

@enumerate 0

@item

This License Agreement applies to any software library or other program
which contains a notice placed by the copyright holder or other
authorized party saying it may be distributed under the terms of this
Lesser General Public License (also called ““this License”). Each
licenseeis addressed as ““you".

A “library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

The “Library", below, refers to any such software library or work
which has been distributed under these terms. A ““work based on the
Library" means either the Library or any derivative work under
copyright law: that isto say, awork containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language. (Hereinafter, transationis
included without limitation in the term ““modification”.)

““Source code" for awork means the preferred form of the work for
making modificationstoit. For alibrary, complete source code means
all the source code for al modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running a program using the Library is not restricted, and output from
such aprogram is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in atool for
writing it). Whether that is true depends on what the Library does
and what the program that uses the Library does.

@item

Y ou may copy and distribute verbatim copies of the Library's
complete source code as you receiveit, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

Y ou may charge afee for the physical act of transferring a copy,
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and you may at your option offer warranty protection in exchange for a
fee.

@item

Y ou may modify your copy or copies of the Library or any portion
of it, thus forming awork based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

@enumerate a
@item
The modified work must itself be a software library.

@item
Y ou must cause the files modified to carry prominent notices
stating that you changed the files and the date of any change.

@item
Y ou must cause the whole of the work to be licensed at no
charge to all third parties under the terms of this License.

@item

If afacility in the modified Library refersto afunction or a
table of datato be supplied by an application program that uses
the facility, other than as an argument passed when the facility
isinvoked, then you must make a good faith effort to ensure that,
in the event an application does not supply such function or
table, the facility still operates, and performs whatever part of

its purpose remains meaningful.

(For example, afunction in alibrary to compute square roots has
apurpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function must
be optional: if the application does not supply it, the square

root function must still compute sgquare roots.)

@end enumerate

These requirements apply to the modified work asawhole. |If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.
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Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with awork based on the Library) on avolume of
a storage or distribution medium does not bring the other work under
the scope of this License.

@item

Y ou may opt to apply the terms of the ordinary GNU General Public
Licenseinstead of this License to agiven copy of the Library. To do
this, you must alter all the notices that refer to this License, so

that they refer to the ordinary GNU General Public License, version 2,
instead of to this License. (If anewer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.) Do not make any other changein

these notices.

Once this change is made in agiven copy, it isirreversible for
that copy, so the ordinary GNU General Public License appliesto all
subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of
the Library into a program that is not alibrary.

@item

Y ou may copy and distribute the Library (or a portion or

derivative of it, under Section 2) in object code or executable form

under the terms of Sections 1 and 2 above provided that you accompany
it with the compl ete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

If distribution of object code is made by offering access to copy
from adesignated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

@item

A program that contains no derivative of any portion of the

Library, but is designed to work with the Library by being compiled or
linked with it, is called a “work that usesthe Library". Such a

work, inisolation, is not aderivative work of the Library, and
therefore falls outside the scope of this License.
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However, linking a ~"work that uses the Library" with the Library
creates an executable that is a derivative of the Library (becauseit
contains portions of the Library), rather than a ““work that uses the
library". The executable istherefore covered by this License.
Section 6 states terms for distribution of such executables.

When a ““work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether thisistrueis especially significant if the work can be
linked without the Library, or if the work isitself alibrary. The
threshold for thisto be trueis not precisely defined by law.

If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
fileisunrestricted, regardless of whether it islegally aderivative
work. (Executables containing this object code plus portions of the
Library will till fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

@item

As an exception to the Sections above, you may also combine or
link a ™ “work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

Y ou must give prominent notice with each copy of the work that the
Library isused in it and that the Library and its use are covered by
thisLicense. Y ou must supply acopy of this License. If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as areference
directing the user to the copy of this License. Also, you must do one
of these things:

@enumerate a

@item

Accompany the work with the complete corresponding
machine-readable source code for the Library including whatever
changes were used in the work (which must be distributed under
Sections 1 and 2 above); and, if the work is an executable linked
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with the Library, with the complete machine-readable ““work that
usesthe Library", as object code and/or source code, so that the
user can modify the Library and then relink to produce a modified
executable containing the modified Library. (It isunderstood

that the user who changes the contents of definitionsfilesin the
Library will not necessarily be able to recompile the application
to use the modified definitions.)

@item

Use a suitable shared library mechanism for linking with the Library. A
suitable mechanism is one that (1) uses at run time a copy of the

library already present on the user's computer system, rather than
copying library functionsinto the executable, and (2) will operate
properly with amodified version of the library, if the user installs

one, as long as the modified version is interface-compatible with the
version that the work was made with.

@item

Accompany the work with awritten offer, valid for at
least three years, to give the same user the materials
specified in Subsection 6a, above, for acharge no more
than the cost of performing this distribution.

@item

If distribution of the work is made by offering access to copy
from adesignated place, offer equivalent access to copy the above
specified materials from the same place.

@item

Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.
@end enumerate

For an executable, the required form of the ““work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it. However, asaspecial exception,
the materials to be distributed need not include anything that is
normally distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies the
executable.

It may happen that this requirement contradicts the license

restrictions of other proprietary libraries that do not normally

accompany the operating system. Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.
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@item

Y ou may place library facilities that are awork based on the

Library side-by-sidein asingle library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilitiesis otherwise

permitted, and provided that you do these two things:

@enumerate a

@item

Accompany the combined library with a copy of the same work
based on the Library, uncombined with any other library
facilities. This must be distributed under the terms of the
Sections above.

@item

Give prominent notice with the combined library of the fact

that part of it isawork based on the Library, and explaining

where to find the accompanying uncombined form of the same work.
@end enumerate

@item

Y ou may not copy, modify, sublicense, link with, or distribute

the Library except as expressly provided under thisLicense. Any
attempt otherwise to copy, modify, sublicense, link with, or

distribute the Library is void, and will automatically terminate your
rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

@item

Y ou are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Library or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Library or works based on it.

@item

Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives alicense from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties with
thisLicense.
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@item

If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For example, if a patent

license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section isintended to apply,
and the section as awhole isintended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

@item

If the distribution and/or use of the Library isrestricted in

certain countries either by patents or by copyrighted interfaces, the

original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,

so that distribution is permitted only in or among countries not thus
excluded. In such case, this License incorporates the limitation as if

written in the body of this License.

@item

The Free Software Foundation may publish revised and/or new
versions of the Lesser General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.
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Each version is given adistinguishing version number. If the Library
specifies aversion number of this License which appliesto it and

““any later version”, you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation. |If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

@item

If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission. For software whichis
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our
decision will be guided by the two goals of preserving the free status
of al derivatives of our free software and of promoting the sharing
and reuse of software generally.

@center @b{ NO WARRANTY?}

@item

BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE ISNO

WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY “ASIS' WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE
LIBRARY ISWITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

@item

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TOIN

WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY ASPERMITTED ABOVE, BELIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIESOR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HASBEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

@end enumerate

@subheading END OF TERMS AND CONDITIONS

@page
@subheading How to Apply These Termsto Y our New Libraries
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If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change. Y ou can do so by permitting
redistribution under these terms (or, aternatively, under the terms of the
ordinary General Public License).

To apply these terms, attach the following notices to the library. Itis
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
““copyright" line and a pointer to where the full notice is found.

@smallexample
@var{ oneline to give the library's name and an idea of what it does.}
Copyright (C) @var{year} @var{ name of author}

Thislibrary is free software; you can redistribute it and/or modify it

under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation; either version 2.1 of the License, or (at

your option) any later version.

Thislibrary is distributed in the hope that it will be useful, but

WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU
Lesser General Public License for more details.

Y ou should have received a copy of the GNU Lesser General Public
License along with thislibrary; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
USA.

@end smallexample

Also add information on how to contact you by electronic and paper mail.

Y ou should also get your employer (if you work as a programmer) or your
schooal, if any, to sign a " “copyright disclaimer” for the library, if
necessary. Hereisasample; alter the names:

@smallexample
Y oyodyne, Inc., hereby disclaims all copyright interest in the library
“Frob' (alibrary for tweaking knobs) written by James Random Hacker.

@var{ signature of Ty Coon}, 1 April 1990
Ty Coon, President of Vice

@end smallexample

That's all thereistoit!
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Description:
Concatenate two arbitrary file names.

Files:
lib/filenamecat.h
lib/filenamecat-Igpl.c
md/filenamecat.m4

Depends-on:
dirname-Igpl

configure.ac:
gl_FILE_NAME_CONCAT_LGPL

Makefile.am:
lib_ SOURCES += filenamecat-Igpl.c

Include:
"filenamecat.h"

License:
LGPLv2+

Maintainer:

Jim Meyering

Please email the following information to assign@gnu.org, and we
will send you the assignment form for your past and future changes.

Please use your full legal name (in ASCII characters) as the subject
line of the message.

REQUEST: SEND FORM FOR PAST AND FUTURE CHANGES

[What is the name of the program or package you're contributing to?]

[Did you copy any files or text written by someone else in these changes?
Even if that material is free software, we need to know about it.]

[Do you have an employer who might have a basisto claim to own
your changes? Do you attend a school which might make such a claim?|

[For the copyright registration, what country are you a citizen of 7]

[What year were you born?]
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[Please write your email address here.]

[Please write your postal address here.]

[Which files have you changed so far, and which new files have you written
so far?|

Description:

Provide the GNU Free Documentation License in Texinfo format.

Files:
doc/fdl .texi

Depends-on:

configure.ac:

M akefile.am:

Include:

License:
unmodifiable license text

Maintainer:
all
COPYRIGHT AND PERMISSION NOTICE

Copyright 1991-2011 Unicode, Inc. All rights reserved. Distributed under the Terms of Usein
http://www.unicode.org/copyright.html.

Permission is hereby granted, free of charge, to any person obtaining a copy of the Unicode data files and any
associated documentation (the "Data Files") or Unicode software and any associated documentation (the " Software™)
to deal in the Data Files or Software without restriction, including without limitation the rights to use, copy, modify,
merge, publish, distribute, and/or sell copies of the Data Files or Software, and to permit persons to whom the Data
Files or Software are furnished to do so, provided that (a) the above copyright notice(s) and this permission notice
appear with all copies of the Data Files or Software, (b) both the above copyright notice(s) and this permission
notice appear in associated documentation, and (c) thereis clear notice in each modified Data File or in the Software
aswell asin the documentation associated with the Data File(s) or Software that the data or software has been
modified.

THE DATA FILES AND SOFTWARE ARE PROVIDED "ASIS', WITHOUT WARRANTY OF ANY KIND,

Open Source Used In NCS4K 6.5.33 59



EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD
PARTY RIGHTS. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS
NOTICE BE LIABLE FOR ANY CLAIM, OR ANY SPECIAL INDIRECT OR CONSEQUENTIAL DAMAGES,
OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER
IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THE DATA FILES OR SOFTWARE.

Except as contained in this notice, the name of a copyright holder shall not be used in advertising or otherwise to
promote the sale, use or other dealingsin these Data Files or Software without prior written authorization of the
copyright holder.

Description:

Ensure getcwd(NULL, 0) returns a buffer allocated by the malloc() function.

Files:
lib/getcwd-Igpl.c
md/getcwd.m4

Depends-on:
unistd
strdup [test SREPLACE_GETCWD =1]

configure.ac:

g_FUNC_GETCWD_LGPL

if test SREPLACE_GETCWD = 1; then
AC_LIBOBJ([getcwd-1gpl])

fi
g_UNISTD_MODULE_INDICATOR([getcwd])

M akefile.am:

Include:
<unistd.h>

License:
LGPLv2+

Maintainer:
Eric Blake
Legal Issues about Contributing Code to GNU last updated 14 July 2015

Project GNU has to be careful to obey copyright laws, even though
these laws are wrong when they stop people from sharing generally
useful published information such as software, because we are in the
public eye. We aso use copyright to defend users freedom, by means
of copyleft (though this does not excuse copyright law for helping

to make software proprietary).
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This meansthat if you want to contribute software to GNU, you have to
do something to give uslegal permission to useit. There arethree
ways this can be done:

* Assign the copyright to the Free Software Foundation.
This allows the FSF to act to stop violations of the GPL.

* Keep the copyright and release the program yourself under the GNU
GPL. (Thisdternativeistoo impractical for contributionsto a
preexisting FSF-copyrighted GNU program.)

* Put the code in the public domain. Then there is nothing to stop
hoarding of modified versions, but we can still use the program in GNU.

Most of these alternatives require a signed piece of paper, or in some
cases adigital signature, to make it happen.

* Assigning copyright.

Assigning the copyright means signing a contract that makes the Free
Software Foundation the "owner" of the program according to the law.
As the copyright holder, the Foundation can sue anyone who triesto
distribute the program as a proprietary product. We are willing to

keep your name on the program as the author for as long as the program
remains recognizably distinct. ("Owner" isin quotes to show that we
don't really believe in thiskind of ownership.)

The assignment contract commits the foundation to setting distribution
terms that permit free redistribution.

Often we don't want to do the work of starting to distribute a program
right away. There are many things which we will need in order to have
a complete system but which aren't really useful until the rest of the
system isdone. But signing the assignment does not stop you from
distributing the program yourself--as long as you do so under the GNU
terms. You don't have to wait for usto start distributing. Y ou can

start distributing as soon as you attach our standard copyleft to the
files. (Ask for our advice on how to do this.)

The assignment contract we normally use has a clause that permits you
to use your code in proprietary programs, on 30 days notice. (The 30
days notice is there because, through alegal technicality, it would
improve our position in asuit against ahoarder.) Although we

believe that proprietary software iswrong, we include this clause
because it would serve no purpose to ask you to promise not to do it.
You're giving us agift in the first place.

Y ou don't need to invoke this clause in order to distribute copies as
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free software under the GNU GPL, since everyoneis allowed to do that.

* Releasing it yourself.

You can release a program yourself under copyleft distribution terms
such asthe GNU GPL. (In order to accept the program as GNU software,
we would have to be happy with your choice of terms.) This does not
require a contract between you and the FSF, but we would appreciate
having a signed piece of paper to confirm your decision.

If someone violates your terms--for example, if someone gets a copy
from us, and usesit as abasis for a proprietary product in violation
of the terms--we cannot sue him. Y ou would have to sue, or he gets
away with it.

* Public domain.

If you put the program in the public domain, we prefer to have a signed
piece of paper--a disclaimer of rights--from you confirming this. If the
program is not very important, we can do without one; the worst that could
happen is that we might some day be forced to stop using it.

The law says that anyone can copyright a modified version of the public
domain work. (Thisdoesn't restrict the original, which remainsin the
public domain; only the changes are copyrighted.) If we make extensive
changes, we will probably do this and add our usual copyleft. If we make
small changes, we will leave the version we distribute in the public
domain.

* What about your employer?

If you are employed to do programming, or have made an agreement with your
employer that saysit owns programs you write, we need a signed piece of
paper from your employer disclaiming rightsto the program. It should be
signed by avice president or general manager of the company. If you

can't get at them, it isalmost as good to find someone who signs licenses

for software that is purchased. Hereis asample wording:

Digital Simulation Corporation hereby disclaims all copyright interest
in the program "sample.el" (a program to direct assemblers to make passes
at compilers under GNU Emacs) written by Hugh Hacker.

<signature of Mo Ghoul>, 1 April 1987
Mo Ghoul, President of Vice, Digital Simulation Corp.

The description of what the program does is just to make it clearer
what the disclaimer covers.
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If what you did was change an existing program, it should say this:

...in the changes and enhancements made by Hugh Hacker to the
program "sample.el”.

* Did anyone else contribute?

If someone el se contributed more than afew lines here or there to the
program, then that person too is an author, and that person too needs to
sign papers just asyou do. So may that person's employer. However, if
his contribution isjust a fraction of the whole work, it is satisfactory

if he disclaims his own rights, even if you are assigning yours. (If just
the minor contributors work goes in the public domain, that doesn't leave
much of aloophole for hoarders.)

If you incorporated packages which you found floating around as "public
domain", we might still want to track down their authors, to get
disclaimers to reassure us that they really are in the public domain. So
keep track of what these packages are and who wrote them.

* A reminder:

In working on a project for GNU, DO NOT study and follow any Unix
sources or other non-free software that might have any bearing on the
project. Don't refer to them at all, unless you are forced to for
non-GNU reasons.

It is not considered a serious problem if you have read Unix sources
or other non-free source code in the past for other purposes, provided
you don't copy anything in particular from them. However, referring
to them while you do the work could cause us legal problems later.
Thefilesin this directory describe the gnulib modules.

The following copyright notice applies to each of these

description files.

Copyright (C) 2002-2019 Free Software Foundation, Inc.
Thisfileisfree software; the Free Software Foundation

gives unlimited permission to copy and/or distribute it,

with or without modifications, as long as this notice is preserved.
Please email the following information to assign@gnu.org, and we will
send you the assignment form that covers the changes you have aready
written. That form will cover subsequent corrections to those

changes, but it will not cover other unrelated future changes to the
same program.

Please use your full legal name (in ASCII characters) as the subject line of the message.

REQUEST: SEND FORM FOR CHANGES ALREADY MADE
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[What is the name of the program or package you're contributing to?]

[Did you copy any files or text written by someone else in these changes?
Even if that material is free software, we need to know about it.]

[Do you have an employer who might have a basisto claim to own
your changes? Do you attend a school which might make such a claim?|

[For the copyright registration, what country are you a citizen of 7]

[What year were you born?]

[Please write your email address here.]

[Please write your postal address here.]

[Which files have you changed so far, and which new files have you written
so far?|

Please email the following information to assign@gnu.org, and we will
send you the disclaimer form for your changes. Thisform is preferred
when your changes are small, they do not add any nontrivial new

files, and you are finished making them (aside perhaps from small bug
fixes).

If you would like to make further contributions to the same package,
and you would like to avoid the need to sign more papers when you
contribute them, you have another option: to sign a copyright
assignment covering your future changes. If that is what you want to
do, please tell the maintainer you would prefer to sign an assignment
of past and future changes.

Please use your full legal name (in ASCII characters) as the subject
line of the message.

REQUEST: SEND DISCLAIMER FORM
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[What is the name of the program or package you're contributing to?]

[Did you copy any files or text written by someone else in these changes?
Even if that material is free software, we need to know about it.]

[Do you have an employer who might have a basisto claim to own
your changes?]

[Please write your email address here.]

[Please write your snail address here.]

[Please list the filesinvolved, or give abrief description of the changes
being disclaimed.]

Description:

realpath, canonicalize_file_name: Provide canonical absolute file name

Files:
lib/canonicalize-Igpl.c
md4/canonicalizem4
md4/double-slash-root.m4

Depends-on:

extensions

stdlib

nocrash

alocaopt [test SHAVE CANONICALIZE FILE NAME =0 || test
$REPLACE_CANONICALIZE_FILE_ NAME =1]

errmo [test SHAVE_CANONICALIZE FILE NAME =0 || test
$REPLACE_CANONICALIZE_FILE_ NAME =1]

Istat [test BHAVE_CANONICALIZE FILE_NAME =0 || test SREPLACE_CANONICALIZE_FILE_NAME
=1]

malloca [test SHAVE_CANONICALIZE FILE NAME =0 || test
$REPLACE_CANONICALIZE_FILE_NAME =1]

memmove [test SHAVE_CANONICALIZE FILE NAME =0 || test
$REPLACE_CANONICALIZE_FILE_NAME =1]

pathmax [test SHAVE_CANONICALIZE FILE NAME =0 || test
$REPLACE_CANONICALIZE_FILE_NAME =1]

readlink [test SHAVE_CANONICALIZE FILE NAME =0 || test
$REPLACE_CANONICALIZE_FILE_NAME =1]
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sys stat  [test SHAVE_CANONICALIZE_FILE_NAME =0 || test
$REPLACE_CANONICALIZE_FILE_NAME = 1]

configure.ac:

gl_CANONICALIZE_LGPL

if test SHAVE_CANONICALIZE_FILE_NAME =0 || test SREPLACE_CANONICALIZE_FILE_NAME = 1; then
AC _LIBOBJ([canonicalize-lgpl])

fi

g_MODULE_INDICATOR([canonicalize-Igpl])

g_STDLIB_MODULE_INDICATOR([canonicalize file_name])

gl_STDLIB_MODULE_INDICATOR([read path])

Makefile.am:

Include:
<stdlib.h>

License:
LGPLv2+

Maintainer:

all

Description:

Extract specific portions of filenames.

Files:

lib/dirname.h
lib/dirname-Igpl.c
lib/basename-Igpl.c
lib/stripslash.c
md/dirname.m4

Depends-on:
dosname
double-slash-root
malloc-posix
stdbool

configure.ac:
g_DIRNAME_LGPL

Makefile.am:
lib SOURCES += dirname-Igpl.c basename-Igpl.c stripslash.c

Include:
"dirname.h"

License:
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LGPLv2+

Maintainer:
Jim Meyering, Eric Blake
GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <https://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Thisversion of the GNU Lesser General Public License incorporates
the terms and conditions of version 3 of the GNU General Public
License, supplemented by the additional permissions listed below.

0. Additional Definitions.

Asused herein, "this License" refersto version 3 of the GNU L esser
General Public License, and the "GNU GPL" refers to version 3 of the GNU
General Public License.

"The Library" refersto acovered work governed by this License,
other than an Application or a Combined Work as defined below.

An"Application" is any work that makes use of an interface provided
by the Library, but which is not otherwise based on the Library.
Defining a subclass of a class defined by the Library is deemed a mode
of using an interface provided by the Library.

A "Combined Work" is awork produced by combining or linking an
Application with the Library. The particular version of the Library
with which the Combined Work was made is also called the "Linked
Version".

The "Minimal Corresponding Source" for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source code
for portions of the Combined Work that, considered in isolation, are

based on the Application, and not on the Linked Version.

The "Corresponding Application Code" for a Combined Work means the
object code and/or source code for the Application, including any data
and utility programs needed for reproducing the Combined Work from the
Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

Y ou may convey acovered work under sections 3 and 4 of this License
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without being bound by section 3 of the GNU GPL.
2. Conveying Modified Versions.

If you modify acopy of the Library, and, in your modifications, a
facility refersto afunction or data to be supplied by an Application
that uses the facility (other than as an argument passed when the
facility isinvoked), then you may convey a copy of the modified
version:

a) under this License, provided that you make a good faith effort to
ensure that, in the event an Application does not supply the
function or data, the facility still operates, and performs

whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of
this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from
aheader filethat is part of the Library. You may convey such object
code under terms of your choice, provided that, if the incorporated
material is not limited to numerical parameters, data structure

layouts and accessors, or small macros, inline functions and templates
(ten or fewer lines in length), you do both of the following:

a) Give prominent notice with each copy of the object code that the
Library isused in it and that the Library and its use are
covered by thisLicense.

b) Accompany the object code with a copy of the GNU GPL and thislicense

document.
4. Combined Works.

Y ou may convey a Combined Work under terms of your choice that,
taken together, effectively do not restrict modification of the

portions of the Library contained in the Combined Work and reverse
engineering for debugging such modifications, if you also do each of

the following:

a) Give prominent notice with each copy of the Combined Work that
the Library isused in it and that the Library and its use are
covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL and thislicense

document.
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¢) For a Combined Work that displays copyright notices during
execution, include the copyright notice for the Library among
these notices, as well as areference directing the user to the
copies of the GNU GPL and this license document.

d) Do one of the following:

0) Convey the Minimal Corresponding Source under the terms of this
License, and the Corresponding Application Codein aform

suitable for, and under terms that permit, the user to

recombine or relink the Application with a modified version of

the Linked Version to produce a modified Combined Work, in the
manner specified by section 6 of the GNU GPL for conveying
Corresponding Source.

1) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism is onethat (a) uses at runtime
acopy of the Library already present on the user's computer
system, and (b) will operate properly with amodified version
of the Library that is interface-compatible with the Linked
Version.

€) Provide Installation Information, but only if you would otherwise
be required to provide such information under section 6 of the
GNU GPL, and only to the extent that such information is
necessary to install and execute a modified version of the
Combined Work produced by recombining or relinking the
Application with amodified version of the Linked Version. (If

you use option 4dO, the Installation Information must accompany
the Minimal Corresponding Source and Corresponding Application
Code. If you use option 4d1, you must provide the Installation
Information in the manner specified by section 6 of the GNU GPL
for conveying Corresponding Source.)

5. Combined Libraries.

Y ou may place library facilities that are awork based on the
Library side by sidein asingle library together with other library
facilities that are not Applications and are not covered by this
License, and convey such acombined library under terms of your
choice, if you do both of the following:

a) Accompany the combined library with a copy of the same work based
on the Library, uncombined with any other library facilities,

conveyed under the terms of this License.

b) Give prominent notice with the combined library that part of it
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isawork based on the Library, and explaining where to find the
accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions
of the GNU Lesser General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may
differ in detail to address new problems or concerns.

Each version is given adistinguishing version number. If the

Library asyou received it specifies that a certain numbered version
of the GNU Lesser General Public License "or any later version"
appliesto it, you have the option of following the terms and
conditions either of that published version or of any later version
published by the Free Software Foundation. If the Library as you
received it does not specify aversion number of the GNU Lesser
General Public License, you may choose any version of the GNU L esser
General Public License ever published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide
whether future versions of the GNU Lesser General Public License shall
apply, that proxy's public statement of acceptance of any version is
permanent authorization for you to choose that version for the
Library.

Files:
tests/test-update-copyright.sh

Depends-on:

configure.ac:
abs aux_dir="cd "$ac_aux_dir"; pwd
AC _SUBST([abs aux_dir])

Makefile.am:

TESTS += test-update-copyright.sh

TESTS ENVIRONMENT += abs_aux_dir="$(abs _aux_dir)'
Files:

tests/test-canonicalize-lgpl.c

tests/signature.h

tests/null-ptr.h

tests/macros.h

Depends-on:
ignore-value
same-inode
symlink
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configure.ac:

Makefile.am:

TESTS += test-canonicalize-1gpl

check PROGRAMS += test-canonicalize-lgpl
@c The GNU General Public License.
@center Version 2, June 1991

@c Thisfileisintended to be included within another document,
@c hence no sectioning command or @node.

@display
Copyright @copyright{} 1989, 1991 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.
@end display

@heading Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software---to make sure the software is freefor all itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions transl ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.
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We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of afree
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

@heading TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

@enumerate 0

@item

This License appliesto any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The ““Program”, below,
refersto any such program or work, and a “work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,

either verbatim or with modifications and/or trandlated into another
language. (Hereinafter, trandlation is included without limitation in

the term “"modification”.) Each licensee is addressed as ““you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute awork based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

@item

Y ou may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact al the
notices that refer to this License and to the absence of any warranty;
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and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

@item

Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet al of these conditions:

@enumerate a

@item

Y ou must cause the modified filesto carry prominent notices
stating that you changed the files and the date of any change.

@item

Y ou must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no chargeto al third
parties under the terms of this License.

@item

If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but
does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

@end enumerate

These requirements apply to the modified work asawhole. |If
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
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exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

@item

Y ou may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

@enumerate a

@item

Accompany it with the complete corresponding machine-readable

source code, which must be distributed under the terms of Sections

1 and 2 above on a medium customarily used for software interchange; or,

@item

Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on amedium
customarily used for software interchange; or,

@item

Accompany it with the information you received as to the offer
to distribute corresponding source code. (Thisalternativeis
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

@end enumerate

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
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access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

@item

Y ou may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

@item

You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Program or works based on it.

@item

Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients' exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties to
this License.

@item

If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
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apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

@item

If the distribution and/or use of the Program isrestricted in

certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

@item

The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. |f the Program
specifies aversion number of this License which appliesto it and ““any

later version”, you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

@item

If you wish to incorporate parts of the Program into other free

programs whose distribution conditions are different, write to the author

to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals

of preserving the free status of all derivatives of our free software and

of promoting the sharing and reuse of software generally.
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@iftex

@heading NO WARRANTY
@end iftex

@ifinfo

@center NO WARRANTY

@end ifinfo

@item

BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY

FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM “ASIS' WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS

TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

@item

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM ASPERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGESARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED

TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HASBEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

@end enumerate

@iftex

@heading END OF TERMS AND CONDITIONS
@end iftex

@ifinfo

@center END OF TERMS AND CONDITIONS

@end ifinfo

@page
@heading Appendix: How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it

free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
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to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at |east
the ““copyright" line and a pointer to where the full notice is found.

@smallexample
@var{ oneline to give the program's name and a brief idea of what it does.}
Copyright (C) @var{yyyy} @var{ name of author}

This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License

along with this program,; if not, write to the Free Software

Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA.
@end smallexample

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it startsin an interactive mode:

@smallexample

Gnomovision version 69, Copyright (C) @var{year} @var{ name of author}
Gnomovision comeswith ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

@end smallexample

The hypothetical commands @samp{ show w} and @samp{ show ¢} should show
the appropriate parts of the General Public License. Of course, the

commands you use may be called something other than @samp{ show w} and
@samp{ show c}; they could even be mouse-clicks or menu items---whatever
suits your program.

Y ou should also get your employer (if you work as a programmer) or your
school, if any, to sign a "“copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

@example
Yoyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.
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@var{signature of Ty Coon}, 1 April 1989
Ty Coon, President of Vice
@end example

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If thisiswhat you want to do, use the GNU Lesser Genera

Public License instead of this License.

$ld: COPYING,v 1.3 2006-10-26 16:20:28 eggert Exp $

Thefilesin here are mostly copyright (C) Free Software Foundation, and

are under assorted licenses. Mostly, but not entirely, GPL.

Many modules are provided dual-license, either GPL or LGPL at your
option. The headers of filesin the lib directory (e.g., lib/error.c)

state GPL for convenience, since the bulk of current gnulib users are
GPL'd programs. But the filesin the modules directory (e.g.,
moduleg/error) state the true license of each file, and when you use
‘gnulib-tool --1gpl --import <modules>', gnulib-tool either rewrites
the files to have an LGPL header as part of copying them from gnulib
to your project directory, or fails because the modules you requested
were not licensed under LGPL.

Some of the source filesin lib/ have different licenses. Also, the
copy of maintain.texi in doc/ has a verbatim-copying license, and
doc/standards.texi and make-stds.texi are GFDL. Most (but not all)
md4/*.m4 files have nearly unlimited licenses.

Description:

Help make libraries rel ocatable, that is, to allow them to function
properly when copied to an arbitrary directory.

Files:
doc/relocatable.texi
lib/rel ocatable.h
lib/relocatable.c

lib/rel ocatable.valgrind
md4/relocatable-lib.m4

Depends-on:
strdup

configure.ac:
g_RELOCATABLE_LIBRARY

if test SRELOCATABLE = yes; then
AC_LIBOBJ([relocatable])

fi
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Makefile.am:
DEFS+=-DNO_XMALLOC

Include:
"relocatable.h”

License:
LGPLv2+

Maintainer:

Ben Pfaff

Description:

Locating aprogram in PATH (LGPLed version).

Files:
lib/findprog.h
lib/findprog.c
lib/findprog-lgpl.c
md/findprog.m4
md4/eaccess.m4

Depends-on:
stdbool

strdup
concat-filename
unistd

configure.ac:
gl_FINDPROG
g_MODULE_INDICATOR([findprog-lgpl])

Makefile.am:
lib SOURCES += findprog.h findprog.c

Include:
"findprog.h"

License:
LGPLv2+

Maintainer:
all
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
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of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software isfree for al itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trand ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.
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The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program™, below,
refersto any such program or work, and a "work based on the Program'
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or trandlated into another
language. (Hereinafter, trandlation is included without limitation in
the term "modification".) Each licenseeis addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified filesto carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no chargeto all third
parties under the terms of this License.
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¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. 1f
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer
to distribute corresponding source code. (Thisalternativeis
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allowed only for noncommercia distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Program or works based onit.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients' exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties to
this License.

7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
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conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent

license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new praoblems or concerns.

Each version is given a distinguishing version number. If the Program
specifies aversion number of this License which appliesto it and "any
later version™, you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation. If the Program does not specify a version number of
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this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRERISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>
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This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it startsin an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY: for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
schooal, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If thisiswhat you want to do, use the GNU Lesser Genera
Public License instead of this License.
GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999
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Copyright (C) 1991, 1999 Free Software Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

[Thisisthefirst released version of the Lesser GPL. It also counts
as the successor of the GNU Library Public License, version 2, hence
the version number 2.1.]

Preamble

The licenses for most software are designed to take away your
freedom to share and changeit. By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for all its users.

This license, the Lesser General Public License, appliesto some
specially designated software packages--typically libraries--of the
Free Software Foundation and other authors who decide to useit. You
can useit too, but we suggest you first think carefully about whether
thislicense or the ordinary General Public Licenseisthe better
strategy to use in any particular case, based on the explanations bel ow.

When we speak of free software, we are referring to freedom of use,
not price. Our General Public Licenses are designed to make sure that
you have the freedom to distribute copies of free software (and charge
for this service if you wish); that you receive source code or can get
it if you want it; that you can change the software and use pieces of
it in new free programs; and that you are informed that you can do
these things.

To protect your rights, we need to make restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions transdate to certain responsibilities for
you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis

or for afee, you must give the recipients all the rights that we gave
you. You must make sure that they, too, receive or can get the source
code. If you link other code with the library, you must provide
complete object files to the recipients, so that they can relink them
with the library after making changes to the library and recompiling
it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the
library, and (2) we offer you this license, which gives you legal
permission to copy, distribute and/or modify the library.
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To protect each distributor, we want to make it very clear that
thereis no warranty for the freelibrary. Also, if thelibrary is
modified by someone else and passed on, the recipients should know
that what they have is not the original version, so that the original
author's reputation will not be affected by problems that might be
introduced by others.

Finally, software patents pose a constant threat to the existence of
any free program. We wish to make sure that a company cannot
effectively restrict the users of afree program by obtaining a
restrictive license from a patent holder. Therefore, we insist that
any patent license obtained for a version of the library must be
consistent with the full freedom of use specified in thislicense.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License. Thislicense, the GNU Lesser
General Public License, appliesto certain designated libraries, and
is quite different from the ordinary General Public License. We use
thislicense for certain libraries in order to permit linking those
libraries into non-free programs.

When aprogram is linked with alibrary, whether statically or using
ashared library, the combination of the two is legally speaking a
combined work, a derivative of the original library. The ordinary
General Public License therefore permits such linking only if the
entire combination fitsits criteria of freedom. The Lesser General
Public License permits more lax criteriafor linking other code with
thelibrary.

We call thislicense the "Lesser" General Public License because it

does Less to protect the user's freedom than the ordinary General

Public License. It aso provides other free software developers Less

of an advantage over competing non-free programs. These disadvantages
are the reason we use the ordinary General Public License for many
libraries. However, the Lesser license provides advantagesin certain
special circumstances.

For example, on rare occasions, there may be a special need to
encourage the widest possible use of acertain library, so that it becomes
ade-facto standard. To achieve this, non-free programs must be
allowed to use thelibrary. A more frequent caseisthat afree
library does the same job as widely used non-freelibraries. Inthis
case, thereislittleto gain by limiting the free library to free
software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free
programs enables a greater number of people to use alarge body of
free software. For example, permission to use the GNU C Library in
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non-free programs enables many more people to use the whole GNU
operating system, as well asits variant, the GNU/Linux operating
system.

Although the Lesser General Public License is Less protective of the
users freedom, it does ensure that the user of a program that is
linked with the Library has the freedom and the wherewithal to run
that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and
modification follow. Pay close attention to the difference between a
"work based on the library" and a"work that uses the library". The
former contains code derived from the library, whereas the latter must
be combined with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library or other
program which contains a notice placed by the copyright holder or
other authorized party saying it may be distributed under the terms of
this Lesser General Public License (also called "this License™).

Each licenseeis addressed as "you".

A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

The"Library", below, refersto any such software library or work
which has been distributed under these terms. A "work based on the
Library" means either the Library or any derivative work under
copyright law: that isto say, awork containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language. (Hereinafter, translationis
included without limitation in the term "modification".)

"Source code" for awork means the preferred form of the work for
making modificationstoit. For alibrary, complete source code means
all the source code for al modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in atool for
writing it). Whether that is true depends on what the Library does
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and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

Y ou may charge afee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

2. Y ou may modify your copy or copies of the Library or any portion
of it, thus forming awork based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) Y ou must cause the files modified to carry prominent notices
stating that you changed the files and the date of any change.

¢) You must cause the whole of the work to be licensed at no
charge to all third parties under the terms of this License.

d) If afacility in the modified Library refersto afunction or a
table of datato be supplied by an application program that uses
the facility, other than as an argument passed when the facility
isinvoked, then you must make a good faith effort to ensure that,
in the event an application does not supply such function or
table, the facility still operates, and performs whatever part of

its purpose remains meaningful.

(For example, afunction in alibrary to compute square roots has
apurpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function must
be optional: if the application does not supply it, the square

root function must still compute square roots.)

These requirements apply to the modified work as awhole. If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based
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on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with awork based on the Library) on avolume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public
License instead of this License to agiven copy of the Library. To do
this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
instead of to thisLicense. (If anewer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.) Do not make any other change in
these notices.

Once this change is made in agiven copy, itisirreversible for
that copy, so the ordinary GNU General Public License appliesto all
subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of
the Library into a program that is not alibrary.

4. You may copy and distribute the Library (or a portion or

derivative of it, under Section 2) in object code or executable form

under the terms of Sections 1 and 2 above provided that you accompany
it with the compl ete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

If distribution of object code is made by offering access to copy
from adesignated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked withit, is called a"work that usesthe Library". Such a
work, inisolation, is not a derivative work of the Library, and
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therefore falls outside the scope of this License.

However, linking a"work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a"work that uses the
library". The executable istherefore covered by this License.
Section 6 states terms for distribution of such executables.

When a"work that usesthe Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether thisistrueis especially significant if the work can be
linked without the Library, or if the work isitself alibrary. The
threshold for thisto be trueis not precisely defined by law.

If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
fileis unrestricted, regardless of whether it islegally aderivative
work. (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or
link a"work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

Y ou must give prominent notice with each copy of the work that the
Library isused in it and that the Library and its use are covered by
thisLicense. Y ou must supply acopy of this License. If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as areference
directing the user to the copy of this License. Also, you must do one
of these things:

a) Accompany the work with the complete corresponding
machine-readable source code for the Library including whatever
changes were used in the work (which must be distributed under
Sections 1 and 2 above); and, if the work is an executable linked
with the Library, with the complete machine-readable "work that
uses the Library”, as object code and/or source code, so that the
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user can modify the Library and then relink to produce a modified
executable containing the modified Library. (It isunderstood

that the user who changes the contents of definitionsfilesin the
Library will not necessarily be able to recompile the application
to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism isonethat (1) usesat runtimea
copy of the library aready present on the user's computer system,
rather than copying library functionsinto the executable, and (2)
will operate properly with amodified version of the library, if

the user installs one, aslong as the modified version is
interface-compatible with the version that the work was made with.

¢) Accompany the work with awritten offer, valid for at
least three years, to give the same user the materials
specified in Subsection 6a, above, for a charge no more
than the cost of performing this distribution.

d) If distribution of the work is made by offering access to copy
from a designated place, offer equivalent access to copy the above
specified materials from the same place.

€) Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it. However, as a special exception,
the materials to be distributed need not include anything that is
normally distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

It may happen that this requirement contradicts the license

restrictions of other proprietary libraries that do not normally

accompany the operating system. Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

7. You may place library facilities that are a work based on the
Library side-by-sidein asingle library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilitiesis otherwise
permitted, and provided that you do these two things:
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a) Accompany the combined library with a copy of the same work
based on the Library, uncombined with any other library
facilities. This must be distributed under the terms of the
Sections above.

b) Give prominent notice with the combined library of the fact
that part of it isawork based on the Library, and explaining
where to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute

the Library except as expressly provided under thisLicense. Any
attempt otherwise to copy, modify, sublicense, link with, or

distribute the Library is void, and will automatically terminate your
rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Library or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives alicense from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions. Y ou may not impose any further
restrictions on the recipients' exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties with
this License.

11. If, as a conseguence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
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particular circumstance, the balance of the section isintended to apply,
and the section as awhole isintended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

12. If the distribution and/or use of the Library isrestricted in

certain countries either by patents or by copyrighted interfaces, the

original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,

so that distribution is permitted only in or among countries not thus
excluded. In such case, this License incorporates the limitation as if
written in the body of this License.

13. The Free Software Foundation may publish revised and/or new
versions of the Lesser General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library
specifies aversion number of this License which appliesto it and

"any later version”, you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation. |If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission. For software whichis
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our
decision will be guided by the two goals of preserving the free status
of al derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

Open Source Used In NCS4K 6.5.33 96



15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE ISNO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "ASIS' WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE
LIBRARY ISWITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY ASPERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIESOR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Your New Libraries

If you develop anew library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change. Y ou can do so by permitting
redistribution under these terms (or, alternatively, under the terms of the
ordinary General Public License).

To apply these terms, attach the following notices to the library. Itis
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

<one lineto givethelibrary's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

Thislibrary is free software; you can redistribute it and/or
modify it under the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.

Thislibrary is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU
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Lesser General Public License for more details.

Y ou should have received a copy of the GNU Lesser General Public
License along with thislibrary; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Also add information on how to contact you by electronic and paper mail.

Y ou should also get your employer (if you work as a programmer) or your
schooal, if any, to sign a"copyright disclaimer" for the library, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the
library “Frob' (alibrary for tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all thereistoit!
GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public Licenseis afree, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are designed

to take away your freedom to share and change the works. By contrast,
the GNU General Public Licenseisintended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for all itsusers. We, the Free Software Foundation, use the
GNU Genera Public License for most of our software; it applies also to
any other work released this way by its authors. Y ou can apply it to

your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
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these rights or asking you to surrender therights. Therefore, you have
certain responsibilitiesif you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether

gratis or for afee, you must pass on to the recipients the same
freedoms that you received. Y ou must make sure that they, too, receive
or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so. Thisisfundamentally incompatible with the aim of
protecting users freedom to change the software. The systematic
pattern of such abuse occursin the area of products for individualsto
use, which is precisely where it is most unacceptable. Therefore, we
have designed this version of the GPL to prohibit the practice for those
products. If such problems arise substantially in other domains, we
stand ready to extend this provision to those domains in future versions
of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to a free program could
make it effectively proprietary. To prevent this, the GPL assures that

patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and
modification follow.

TERMS AND CONDITIONS
0. Definitions.
"This License" refersto version 3 of the GNU General Public License.

"Copyright" also means copyright-like laws that apply to other kinds of
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works, such as semiconductor masks.

"The Program" refers to any copyrightable work licensed under this
License. Each licenseeis addressed as"you". "Licensees' and
"recipients’ may beindividuals or organizations.

To "modify" awork meansto copy from or adapt al or part of the work
in afashion requiring copyright permission, other than the making of an
exact copy. The resulting work is called a"maodified version” of the
earlier work or awork "based on" the earlier work.

A "covered work" means either the unmodified Program or awork based
on the Program.

To "propagate” awork means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

To "convey" awork means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays " Appropriate Legal Notices'
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tellsthe user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view acopy of this License. If
the interface presents alist of user commands or options, such asa
menu, a prominent item in the list meets this criterion.

1. Source Code.

The "source code" for awork means the preferred form of the work
for making modificationsto it. "Object code” means any non-source
form of awork.

A "Standard Interface” means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
iswidely used among developers working in that language.

The"System Libraries' of an executable work include anything, other
than the work as awhole, that (a) isincluded in the normal form of
packaging a Major Component, but which is not part of that Major
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Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard I nterface for which an
implementation is available to the public in source code form. A

"Major Component”, in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system

(if any) on which the executable work runs, or a compiler used to
produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for awork in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface definition files associated with source files for

the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

The Corresponding Source for awork in source code form is that
same work.

2. Basic Permissions.

All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

Y ou may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains

in force. Y ou may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this Licensein conveying all material for which you do

not control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction

and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.
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Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed; section 10
makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to

the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties' legal rights to forbid circumvention of
technological measures.

4. Conveying Verbatim Copies.

Y ou may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

Y ou may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for afee.

5. Conveying Modified Source Versions.

Y ou may convey awork based on the Program, or the modificationsto
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified
it, and giving arelevant date.

b) The work must carry prominent notices stating that it is

released under this License and any conditions added under section
7. Thisrequirement modifies the requirement in section 4 to
"keep intact all notices’.
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¢) You must license the entire work, as awhole, under this
License to anyone who comes into possession of acopy. This
License will therefore apply, along with any applicable section 7
additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. This License givesno
permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it.

d) If the work hasinteractive user interfaces, each must display
Appropriate Legal Notices, however, if the Program hasinteractive
interfaces that do not display Appropriate Legal Notices, your
work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form alarger program,
in or on avolume of a storage or distribution medium, is called an
"aggregate” if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveying Non-Source Forms.

Y ou may convey acovered work in object code form under the terms
of sections 4 and 5, provided that you also convey the

machine-readable Corresponding Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the abject code in, or embodied in, aphysical product
(including a physical distribution medium), accompanied by a
written offer, valid for at least three years and valid for as

long as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for al the software in the
product that is covered by this License, on a durable physical
medium customarily used for software interchange, for a price no
more than your reasonable cost of physically performing this
conveying of source, or (2) access to copy the

Corresponding Source from a network server at no charge.

¢) Convey individual copies of the object code with a copy of the
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written offer to provide the Corresponding Source. This
aternativeis allowed only occasionally and noncommercially, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access from a designated
place (gratis or for acharge), and offer equivalent access to the
Corresponding Source in the same way through the same place at no
further charge. Y ou need not require recipients to copy the
Corresponding Source along with the object code. If the placeto
copy the object code is a network server, the Corresponding Source
may be on a different server (operated by you or athird party)

that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the
Corresponding Source, you remain obligated to ensure that it is
available for aslong as needed to satisfy these requirements.

€) Convey the object code using peer-to-peer transmission, provided
you inform other peers where the object code and Corresponding
Source of the work are being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be
included in conveying the object code work.

A "User Product"” is either (1) a"consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into adwelling. In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage. For aparticular
product received by a particular user, "normally used" refersto a

typical or common use of that class of product, regardless of the status

of the particular user or of the way in which the particular user

actually uses, or expects or is expected to use, the product. A product
isaconsumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install

and execute modified versions of a covered work in that User Product from
amodified version of its Corresponding Source. The information must
suffice to ensure that the continued functioning of the modified object
codeisin no case prevented or interfered with solely because

modification has been made.
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If you convey an object code work under this section in, or with, or
specifically for usein, a User Product, and the conveying occurs as

part of atransaction in which the right of possession and use of the

User Product is transferred to the recipient in perpetuity or for a

fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information. But this requirement does not apply

if neither you nor any third party retains the ability to install

modified object code on the User Product (for example, the work has
been installed in ROM).

The requirement to provide Installation Information does not include a
reguirement to continue to provide support service, warranty, or updates
for awork that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed. Accessto a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in aformat that is publicly
documented (and with an implementation available to the public in
source code form), and must require no specia password or key for
unpacking, reading or copying.

7. Additional Terms.

"Additional permissions’ are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

When you convey a copy of acovered work, you may at your option
remove any additional permissions from that copy, or from any part of
it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) Y ou may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of

that material) supplement the terms of this License with terms:

a) Disclaiming warranty or limiting liability differently from the
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terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or
author attributions in that material or in the Appropriate Legal
Notices displayed by works containing it; or

¢) Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or
authors of the material; or

€) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that

material by anyone who conveys the material (or modified versions of
it) with contractual assumptions of liability to the recipient, for

any liability that these contractual assumptions directly impose on
those licensors and authors.

All other non-permissive additional terms are considered "further
restrictions’ within the meaning of section 10. If the Program asyou
received it, or any part of it, contains anotice stating that it is

governed by this License along with aterm that is a further

restriction, you may remove that term. If alicense document contains
afurther restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does

not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or anotice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above requirements apply either way.

8. Termination.

Y ou may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).
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However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder failsto notify you of the violation by some reasonable means
prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, thisisthe first time you have
received notice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
thisLicense. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

Y ou are not required to accept this License in order to receive or

run acopy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
nothing other than this License grants you permission to propagate or
modify any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
receives alicense from the original licensors, to run, modify and
propagate that work, subject to this License. Y ou are not responsible
for enforcing compliance by third parties with this License.

An "entity transaction" is atransaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a covered
work results from an entity transaction, each party to that

transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus aright to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor hasit or can get it with reasonable efforts.
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Y ou may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License. For example, you may
not impose alicense fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in alawsuit) alleging that
any patent claim isinfringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

11. Patents.

A "contributor” is a copyright holder who authorizes use under this
License of the Program or awork on which the Program isbased. The
work thuslicensed is called the contributor's "contributor version".

A contributor's "essential patent claims" are all patent claims

owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,

but do not include claims that would be infringed only as a
consequence of further modification of the contributor version. For
purposes of this definition, "control" includes the right to grant

patent sublicenses in amanner consistent with the requirements of

this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

In the following three paragraphs, a"patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent licenseto a
party means to make such an agreement or commitment not to enforce a
patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yoursdlf of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
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in a country, would infringe one or more identifiable patentsin that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

A patent licenseis "discriminatory" if it does not include within

the scope of its coverage, prohibits the exercise of, or is

conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License. Y ou may not convey a covered
work if you are a party to an arrangement with athird party that is

in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying

the work, and under which the third party grants, to any of the

parties who would receive the covered work from you, a discriminatory
patent license (&) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,

or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all. For example, if you agree to terms that obligate you
to collect aroyalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

13. Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with awork licensed
under version 3 of the GNU Affero General Public Licenseinto asingle
combined work, and to convey the resulting work. Theterms of this
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License will continue to apply to the part which is the covered work,
but the specia regquirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from timeto time. Such new versions will
be similar in spirit to the present version, but may differ in detail to

address new problems or concerns.

Each versionis given adistinguishing version number. If the

Program specifies that a certain numbered version of the GNU General
Public License "or any later version" appliesto it, you have the

option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of the
GNU Genera Public License, you may choose any version ever published
by the Free Software Foundation.

If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

Later license versions may give you additional or different
permissions. However, no additional obligations are imposed on any
author or copyright holder as aresult of your choosing to follow a
later version.

15. Disclaimer of Warranty.

THERE ISNO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "ASIS"' WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE PROGRAM
ISWITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEY S
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
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USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMYS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless awarranty or assumption of liability accompanies a
copy of the Program in return for afee.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program. If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short
notice like thiswhen it starts in an interactive mode:
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<program> Copyright (C) <year> <name of author>

This program comes with ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show ¢' should show the appropriate
parts of the General Public License. Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

Y ou should also get your employer (if you work as a programmer) or school,
if any, to sign a"copyright disclaimer” for the program, if necessary.

For more information on this, and how to apply and follow the GNU GPL, see
<http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program
into proprietary programs. |f your program is a subroutine library, you

may consider it more useful to permit linking proprietary applications with
thelibrary. If thisiswhat you want to do, use the GNU Lesser General

Public License instead of this License. But first, please read
<http://www.gnu.org/philosophy/why-not-lgpl.html>.

Files:

tests/test-getcwd-Igpl.c

tests/signature.h

testsmacros.h

Depends-on:
configure.ac:

Makefile.am:

TESTS += test-getcwd-Igpl

check PROGRAMS += test-getcwd-Igpl
test_getcwd_Igpl_LDADD = $(LDADD) $(LIBINTL)

1.4 cpio 2.8

1.4.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble
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The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software isfree for al itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Library General Public Licenseinstead.) Y ou can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trangl ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of afree
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

Open Source Used In NCS4K 6.5.33 113



GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program™, below,
refersto any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, trandlation isincluded without limitation in
the term "modification".) Each licenseeis addressed as"you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact al the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no charge to all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
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announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. If
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on amedium
customarily used for software interchange; or,

¢) Accompany it with the information you received asto the offer
to distribute corresponding source code. (Thisaternativeis
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)
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The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
partiesremain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third partiesto
this License.

7. If, as a consegquence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
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distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent

license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. |f the Program
specifies aversion number of this License which appliesto it and "any

later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.
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10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS"' WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
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the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it startsin an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY:  for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
schoal, if any, to sign a"copyright disclaimer” for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If thisiswhat you want to do, use the GNU Library Genera

Public License instead of this License.

1.5 iputils 20101006
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1.5.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software is free for all itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Library General Public License instead.) Y ou can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it

if you want it, that you can change the software or use pieces of it

in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trand ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
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authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program", below,
refersto any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, trandlation isincluded without limitation in
the term "modification".) Each licenseeis addressed as"you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact al the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
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stating that you changed the files and the date of any change.

b) Y ou must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no charge to all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. If
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three
years, to give any third party, for a charge no more than your
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cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on amedium
customarily used for software interchange; or,

¢) Accompany it with the information you received asto the offer
to distribute corresponding source code. (Thisaternativeis
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, compl ete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
partiesremain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
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these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third partiesto
this License.

7. If, as a consegquence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
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address new problems or concerns.

Each version is given a distinguishing version number. |f the Program
specifies aversion number of this License which appliesto it and "any

later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS"' WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HASBEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Termsto Y our New Programs
If you develop a new program, and you want it to be of the greatest

possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.
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To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it startsin an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comeswith ABSOLUTELY NO WARRANTY; for details type 'show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type 'show c' for details.

The hypothetical commands 'show w' and 'show ¢’ should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than 'show w' and 'show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
schooal, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
‘Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice
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This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If thisiswhat you want to do, use the GNU Library Genera
Public License instead of this License.
/*
* tracepath.c
*
* This program is free software; you can redistribute it and/or
* modify it under the terms of the GNU General Public License
* as published by the Free Software Foundation; either version
* 2 of the License, or (at your option) any later version.
*
* Authors: Alexey Kuznetsov, <kuznet@ms2.inr.ac.ru>
*
/

1.6 readline 5.2

1.6.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software is free for all itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Library General Public License instead.) Y ou can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
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anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trand ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program™, below,
refersto any such program or work, and a"work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or trandlated into another
language. (Hereinafter, trandlation isincluded without limitation in
the term "modification".) Each licenseeis addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
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Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. 'Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet al of these conditions:

a) You must cause the modified filesto carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no chargeto all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. 1f
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
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your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer
to distribute corresponding source code. (Thisaternativeis
allowed only for noncommercia distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
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except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Program or works based onit.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients' exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties to
this License.

7. If, as a consequence of acourt judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
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through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new praoblems or concerns.

Each version is given a distinguishing version number. |f the Program
specifies aversion number of this License which appliesto it and "any

later version”, you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRERISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.
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12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

Appendix: How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program's name and a brief idea of what it does.>
Copyright (C) 19yy <name of author>

This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it startsin an interactive mode:

Gnomovision version 69, Copyright (C) 19yy name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY:  for details type “show w'.
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Thisis free software, and you are welcome to redistribute it
under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
schoal, if any, to sign a"copyright disclaimer” for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If thisiswhat you want to do, use the GNU Library Genera

Public License instead of this License.

1.7 libtasn 1.2

1.7.1 Available under license :
GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

[Thisisthefirst released version of the Lesser GPL. It also counts
as the successor of the GNU Library Public License, version 2, hence
the version number 2.1.]

Preamble
The licenses for most software are designed to take away your
freedom to share and changeit. By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change

free software--to make sure the software is free for all its users.

This license, the Lesser General Public License, appliesto some
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specially designated software packages--typically libraries--of the
Free Software Foundation and other authors who decide to useit. You
can use it too, but we suggest you first think carefully about whether
thislicense or the ordinary General Public Licenseis the better
strategy to use in any particular case, based on the explanations below.

When we speak of free software, we are referring to freedom of use,
not price. Our General Public Licenses are designed to make sure that
you have the freedom to distribute copies of free software (and charge
for this service if you wish); that you receive source code or can get
it if you want it; that you can change the software and use pieces of
it in new free programs; and that you are informed that you can do
these things.

To protect your rights, we need to make restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions trandate to certain responsibilities for
you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis

or for afee, you must give the recipients all the rights that we gave
you. You must make sure that they, too, receive or can get the source
code. If you link other code with the library, you must provide
complete object files to the recipients, so that they can relink them
with the library after making changes to the library and recompiling
it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the
library, and (2) we offer you this license, which gives you legal
permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that
thereis no warranty for the freelibrary. Also, if thelibrary is
modified by someone else and passed on, the recipients should know
that what they have is not the original version, so that the original
author's reputation will not be affected by problems that might be
introduced by others.

Finally, software patents pose a constant threat to the existence of
any free program. We wish to make sure that a company cannot
effectively restrict the users of a free program by obtaining a
restrictive license from a patent holder. Therefore, we insist that
any patent license obtained for a version of the library must be
consistent with the full freedom of use specified in thislicense.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License. Thislicense, the GNU Lesser
General Public License, appliesto certain designated libraries, and
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is quite different from the ordinary General Public License. We use
thislicense for certain librariesin order to permit linking those
libraries into non-free programs.

When aprogram is linked with alibrary, whether statically or using
ashared library, the combination of the two is legally speaking a
combined work, a derivative of the original library. The ordinary
General Public License therefore permits such linking only if the
entire combination fitsits criteria of freedom. The Lesser Genera
Public License permits more lax criteria for linking other code with
thelibrary.

We call thislicense the "Lesser" General Public License because it

does Less to protect the user's freedom than the ordinary General

Public License. It aso provides other free software developers Less

of an advantage over competing non-free programs. These disadvantages
are the reason we use the ordinary General Public License for many
libraries. However, the Lesser license provides advantagesin certain
special circumstances.

For example, on rare occasions, there may be a special need to
encourage the widest possible use of a certain library, so that it becomes
ade-facto standard. To achievethis, non-free programs must be
allowed to use thelibrary. A more frequent case isthat a free
library does the same job as widely used non-freelibraries. Inthis
case, thereislittle to gain by limiting the free library to free
software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free
programs enables a greater number of people to use alarge body of
free software. For example, permission to use the GNU C Library in
non-free programs enables many more people to use the whole GNU
operating system, as well asits variant, the GNU/Linux operating
system.

Although the Lesser General Public License is Less protective of the
users freedom, it does ensure that the user of a program that is

linked with the Library has the freedom and the wherewithal to run
that program using amodified version of the Library.

The precise terms and conditions for copying, distribution and
modification follow. Pay close attention to the difference between a
"work based on the library" and a"work that uses the library". The
former contains code derived from the library, whereas the latter must
be combined with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE
TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION
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0. This License Agreement applies to any software library or other
program which contains a notice placed by the copyright holder or
other authorized party saying it may be distributed under the terms of
this Lesser General Public License (also called "this License™).

Each licensee is addressed as "you".

A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

The"Library", below, refersto any such software library or work
which has been distributed under these terms. A "work based on the
Library" means either the Library or any derivative work under
copyright law: that isto say, awork containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language. (Hereinafter, trandationis
included without limitation in the term "modification".)

"Source code" for awork means the preferred form of the work for
making modificationstoit. For alibrary, complete source code means
all the source code for al modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in atool for
writing it). Whether that is true depends on what the Library does
and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

Y ou may charge afee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

2. Y ou may maodify your copy or copies of the Library or any portion
of it, thus forming awork based on the Library, and copy and
distribute such modifications or work under the terms of Section 1

Open Source Used In NCS4K 6.5.33 137



above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) Y ou must cause the files modified to carry prominent notices
stating that you changed the files and the date of any change.

¢) You must cause the whole of the work to be licensed at no
charge to all third parties under the terms of this License.

d) If afacility in the modified Library refersto afunction or a
table of datato be supplied by an application program that uses
the facility, other than as an argument passed when the facility
isinvoked, then you must make a good faith effort to ensure that,
in the event an application does not supply such function or
table, the facility still operates, and performs whatever part of

its purpose remains meaningful.

(For example, afunction in alibrary to compute square roots has
apurpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function must
be optional: if the application does not supply it, the square

root function must still compute square roots.)

These requirements apply to the modified work asawhole. If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with awork based on the Library) on avolume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public
Licenseinstead of this License to agiven copy of the Library. To do
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this, you must alter all the notices that refer to this License, so

that they refer to the ordinary GNU General Public License, version 2,
instead of to this License. (If anewer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.) Do not make any other changein

these notices.

Once this change is made in agiven copy, it isirreversible for
that copy, so the ordinary GNU General Public License appliesto all
subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of
the Library into a program that is not alibrary.

4. You may copy and distribute the Library (or a portion or

derivative of it, under Section 2) in object code or executable form

under the terms of Sections 1 and 2 above provided that you accompany
it with the compl ete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

If distribution of object code is made by offering access to copy
from adesignated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a"work that usesthe Library". Such a
work, inisolation, is not aderivative work of the Library, and
therefore falls outside the scope of this License.

However, linking a"work that uses the Library" with the Library
creates an executable that is a derivative of the Library (becauseit
contains portions of the Library), rather than a"work that uses the
library". The executable istherefore covered by this License.
Section 6 states terms for distribution of such executables.

When a"work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether thisistrueis especially significant if the work can be
linked without the Library, or if the work isitself alibrary. The
threshold for thisto be trueis not precisely defined by law.

If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
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functions (ten lines or less in length), then the use of the object
fileisunrestricted, regardless of whether it islegally aderivative
work. (Executables containing this object code plus portions of the
Library will till fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or
link a"work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

Y ou must give prominent notice with each copy of the work that the
Library isused in it and that the Library and its use are covered by
thisLicense. Y ou must supply acopy of thisLicense. If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as areference
directing the user to the copy of this License. Also, you must do one
of these things:

a) Accompany the work with the complete corresponding
machine-readable source code for the Library including whatever
changes were used in the work (which must be distributed under
Sections 1 and 2 above); and, if the work is an executable linked
with the Library, with the complete machine-readable "work that
uses the Library", as object code and/or source code, so that the
user can modify the Library and then relink to produce a modified
executable containing the modified Library. (It isunderstood
that the user who changes the contents of definitionsfilesin the
Library will not necessarily be able to recompile the application
to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanismisonethat (1) usesat runtimea
copy of the library aready present on the user's computer system,
rather than copying library functionsinto the executable, and (2)
will operate properly with amodified version of the library, if

the user installs one, aslong as the modified version is
interface-compatible with the version that the work was made with.

¢) Accompany the work with awritten offer, valid for at
least three years, to give the same user the materials
specified in Subsection 6a, above, for a charge no more
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than the cost of performing this distribution.

d) If distribution of the work is made by offering access to copy
from a designated place, offer equivalent access to copy the above
specified materials from the same place.

€) Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it. However, asaspecial exception,
the materials to be distributed need not include anything that is
normally distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

It may happen that this requirement contradicts the license

restrictions of other proprietary libraries that do not normally

accompany the operating system. Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

7. You may place library facilities that are awork based on the
Library side-by-sidein asingle library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilitiesis otherwise
permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work
based on the Library, uncombined with any other library
facilities. This must be distributed under the terms of the
Sections above.

b) Give prominent notice with the combined library of the fact
that part of it isawork based on the Library, and explaining
where to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute

the Library except as expressly provided under thisLicense. Any
attempt otherwise to copy, modify, sublicense, link with, or

distribute the Library is void, and will automatically terminate your
rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.
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9. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Library or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives alicense from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties with
this License.

11. If, as aconseguence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section isintended to apply,
and the section as awhole isintended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

Open Source Used In NCS4K 6.5.33 142



12. If the distribution and/or use of the Library isrestricted in

certain countries either by patents or by copyrighted interfaces, the

original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,
so that distribution is permitted only in or among countries not thus
excluded. In such case, this License incorporates the limitation as if
written in the body of this License.

13. The Free Software Foundation may publish revised and/or new
versions of the Lesser General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library
specifies aversion number of this License which appliesto it and

"any later version”, you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation. If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission. For software whichis
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our
decision will be guided by the two goals of preserving the free status
of al derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY ISLICENSED FREE OF CHARGE, THERE ISNO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "ASIS"' WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE
LIBRARY ISWITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TOIN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY ASPERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TOUSE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
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RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIESOR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF

SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Termsto Your New Libraries

If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change. Y ou can do so by permitting
redistribution under these terms (or, aternatively, under the terms of the
ordinary General Public License).

To apply these terms, attach the following notices to the library. Itis
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

<one lineto givethelibrary's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

Thislibrary isfree software; you can redistribute it and/or
modify it under the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.

Thislibrary is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU
Lesser General Public License for more details.

Y ou should have received a copy of the GNU Lesser General Public
License along with thislibrary; if not, write to the Free Software
Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA

Also add information on how to contact you by electronic and paper mail.
Y ou should also get your employer (if you work as a programmer) or your
school, if any, to sign a"copyright disclaimer" for the library, if

necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the
library "Frob' (alibrary for tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice
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That's all thereistoit!
GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public Licenseis afree, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are designed

to take away your freedom to share and change the works. By contrast,
the GNU General Public License isintended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for al itsusers. We, the Free Software Foundation, use the
GNU Genera Public License for most of our software; it applies also to
any other work released this way by its authors. Y ou can apply it to

your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender therights. Therefore, you have
certain responsibilitiesif you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether

gratis or for afee, you must pass on to the recipients the same
freedoms that you received. Y ou must make sure that they, too, receive
or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users and
authors' sake, the GPL requires that modified versions be marked as
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changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so. Thisisfundamentally incompatible with the aim of
protecting users' freedom to change the software. The systematic
pattern of such abuse occursin the area of products for individualsto
use, which is precisely whereit is most unacceptable. Therefore, we
have designed this version of the GPL to prohibit the practice for those
products. If such problems arise substantially in other domains, we
stand ready to extend this provision to those domains in future versions
of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to afree program could
make it effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and
modification follow.

TERMS AND CONDITIONS
0. Definitions.
"This License" refersto version 3 of the GNU General Public License.

"Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

"The Program" refers to any copyrightable work licensed under this
License. Each licenseeis addressed as "you". "Licensees' and
"recipients’ may beindividuals or organizations.

To "modify" awork meansto copy from or adapt al or part of the work
in afashion requiring copyright permission, other than the making of an
exact copy. The resulting work is called a"modified version” of the
earlier work or awork "based on" the earlier work.

A "covered work" means either the unmodified Program or awork based
on the Program.

To "propagate’ awork means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
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computer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

To "convey" awork means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays " Appropriate Legal Notices'
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tellsthe user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License. If
the interface presents alist of user commands or options, such asa
menu, a prominent item in the list meets this criterion.

1. Source Code.

The "source code" for awork means the preferred form of the work
for making modificationsto it. "Object code" means any non-source
form of awork.

A "Standard Interface” means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
iswidely used among developers working in that language.

The"System Libraries' of an executable work include anything, other
than the work as awhole, that (a) isincluded in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard I nterface for which an
implementation is available to the public in source code form. A

"Major Component", in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system

(if any) on which the executable work runs, or acompiler used to
produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for awork in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynamically
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linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

The Corresponding Source for awork in source code form is that
same work.

2. Basic Permissions.

All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocabl e provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

Y ou may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains

in force. Y ou may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this Licensein conveying all material for which you do

not control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction

and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed; section 10
makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
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modification of the work as a means of enforcing, against the work's
users, your or third parties legal rights to forbid circumvention of
technological measures.

4, Conveying Verbatim Copies.

Y ou may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

Y ou may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for afee.

5. Conveying Modified Source Versions.

Y ou may convey awork based on the Program, or the modifications to
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified
it, and giving arelevant date.

b) The work must carry prominent notices stating that it is

released under this License and any conditions added under section
7. Thisrequirement modifies the requirement in section 4 to
"keep intact all notices”.

¢) You must license the entire work, as awhole, under this
License to anyone who comes into possession of acopy. This
License will therefore apply, along with any applicable section 7
additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. ThisLicense givesno
permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it.

d) If the work hasinteractive user interfaces, each must display
Appropriate Legal Notices; however, if the Program hasinteractive
interfaces that do not display Appropriate Legal Notices, your
work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such asto form alarger program,
in or on avolume of a storage or distribution medium, is called an
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"aggregate” if the compilation and its resulting copyright are not

used to limit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other

parts of the aggregate.

6. Conveying Non-Source Forms.

Y ou may convey acovered work in object code form under the terms
of sections 4 and 5, provided that you also convey the

machine-readable Corresponding Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the abject code in, or embodied in, aphysical product
(including a physical distribution medium), accompanied by a
written offer, valid for at least three years and valid for as

long as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for all the software in the
product that is covered by this License, on adurable physical
medium customarily used for software interchange, for a price no
more than your reasonabl e cost of physically performing this
conveying of source, or (2) access to copy the

Corresponding Source from a network server at no charge.

¢) Convey individual copies of the object code with a copy of the
written offer to provide the Corresponding Source. This
dternativeis allowed only occasionally and noncommercialy, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access from a designated
place (gratis or for a charge), and offer equivalent access to the
Corresponding Source in the same way through the same place at no
further charge. Y ou need not require recipients to copy the
Corresponding Source along with the object code. If the placeto
copy the object code is a network server, the Corresponding Source
may be on a different server (operated by you or athird party)

that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the
Corresponding Source, you remain obligated to ensure that it is
available for aslong as needed to satisfy these requirements.
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€) Convey the object code using peer-to-peer transmission, provided
you inform other peers where the object code and Corresponding
Source of the work are being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be
included in conveying the object code work.

A "User Product” is either (1) a"consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into adwelling. In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage. For aparticular
product received by a particular user, "normally used" refersto a

typical or common use of that class of product, regardless of the status

of the particular user or of the way in which the particular user

actually uses, or expects or is expected to use, the product. A product
isaconsumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install

and execute modified versions of a covered work in that User Product from
amodified version of its Corresponding Source. The information must
suffice to ensure that the continued functioning of the modified object
codeisin no case prevented or interfered with solely because

modification has been made.

If you convey an object code work under this section in, or with, or
specifically for usein, aUser Product, and the conveying occurs as

part of atransaction in which the right of possession and use of the

User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information. But this requirement does not apply

if neither you nor any third party retains the ability to install

modified object code on the User Product (for example, the work has
been installed in ROM).

The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates
for awork that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed. Accessto a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
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protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in aformat that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying.

7. Additional Terms.

"Additional permissions’ are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) Y ou may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

a) Disclaiming warranty or limiting liability differently from the
terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or
author attributions in that material or in the Appropriate Legal
Notices displayed by works containing it; or

¢) Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in

reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or
authors of the material; or

€) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that
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material by anyone who conveys the material (or modified versions of
it) with contractual assumptions of liability to the recipient, for

any liability that these contractual assumptions directly impose on
those licensors and authors.

All other non-permissive additional terms are considered "further
restrictions’ within the meaning of section 10. If the Program asyou
received it, or any part of it, contains a notice stating that it is

governed by this License along with aterm that is a further

restriction, you may remove that term. If alicense document contains
afurther restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does

not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or anotice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above requirements apply either way.

8. Termination.

Y ou may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it isvoid, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder failsto notify you of the violation by some reasonable means
prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, thisis the first time you have
received naotice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
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thisLicense. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

Y ou are not required to accept this License in order to receive or

run acopy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
nothing other than this License grants you permission to propagate or
modify any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
receives alicense from the original licensors, to run, modify and
propagate that work, subject to this License. Y ou are not responsible
for enforcing compliance by third parties with this License.

An "entity transaction" is atransaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a covered
work results from an entity transaction, each party to that

transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus aright to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor hasit or can get it with reasonable efforts.

Y ou may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License. For example, you may
not impose alicense fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in alawsuit) alleging that
any patent claim isinfringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

11. Patents.
A "contributor" is a copyright holder who authorizes use under this
License of the Program or awork on which the Program isbased. The

work thus licensed is called the contributor's " contributor version”.

A contributor's "essential patent claims" are all patent claims
owned or controlled by the contributor, whether already acquired or
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hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,

but do not include claims that would be infringed only as a
consequence of further modification of the contributor version. For
purposes of this definition, "control" includes the right to grant

patent sublicensesin amanner consistent with the requirements of

this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to

make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

In the following three paragraphs, a"patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent licenseto a
party means to make such an agreement or commitment not to enforce a
patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patentsin that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

A patent licenseis "discriminatory" if it does not include within

the scope of its coverage, prohibits the exercise of, or is

conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License. Y ou may not convey a covered
work if you are a party to an arrangement with athird party that is

in the business of distributing software, under which you make payment
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to the third party based on the extent of your activity of conveying

the work, and under which the third party grants, to any of the

parties who would receive the covered work from you, a discriminatory
patent license (&) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,

or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all. For example, if you agree to terms that obligate you
to collect aroyalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

13. Use with the GNU Affero Genera Public License.

Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with awork licensed
under version 3 of the GNU Affero General Public Licenseinto asingle
combined work, and to convey the resulting work. Theterms of this
License will continue to apply to the part which is the covered work,
but the specia regquirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from timeto time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new praoblems or concerns.

Each version is given adistinguishing version number. If the
Program specifies that a certain numbered version of the GNU General
Public License "or any later version" appliesto it, you have the
option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
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Foundation. If the Program does not specify aversion number of the
GNU Genera Public License, you may choose any version ever published
by the Free Software Foundation.

If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

Later license versions may give you additional or different
permissions. However, no additional obligations are imposed on any
author or copyright holder as aresult of your choosing to follow a
later version.

15. Disclaimer of Warranty.

THERE ISNO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "ASIS' WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE PROGRAM
ISWITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEY S
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE ORINABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless a warranty or assumption of liability accompanies a
copy of the Program in return for afee.

END OF TERMS AND CONDITIONS
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How to Apply These Termsto Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program. If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short
notice like thiswhen it starts in an interactive mode:

<program> Copyright (C) <year> <name of author>

This program comes with ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

Y ou should also get your employer (if you work as a programmer) or school,
if any, to sign a"copyright disclaimer" for the program, if necessary.

For more information on this, and how to apply and follow the GNU GPL, see
<http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program
into proprietary programs. If your program is a subroutine library, you
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may consider it more useful to permit linking proprietary applications with
thelibrary. If thisiswhat you want to do, use the GNU Lesser Genera
Public License instead of this License. But first, please read
<http://www.gnu.org/philosophy/why-not-lgpl.html>.

@c The GNU General Public License.

@center Version 3, 29 June 2007

@c Thisfileisintended to be included within another document,
@c hence no sectioning command or @node.

@display
Copyright @copyright{} 2007 Free Software Foundation, Inc. @url{ http://fsf.org/}

Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed.

@end display
@heading Preamble

The GNU Genera Public Licenseis afree, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are designed
to take away your freedom to share and change the works. By contrast,
the GNU General Public Licenseisintended to guarantee your freedom
to share and change all versions of a program---to make sure it remains
free software for al itsusers. We, the Free Software Foundation,

use the GNU General Public License for most of our software; it
applies also to any other work released thisway by its authors. You
can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender the rights. Therefore, you
have certain responsibilities if you distribute copies of the

software, or if you modify it: responsibilities to respect the freedom
of others.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must pass on to the recipients the same
freedoms that you received. Y ou must make sure that they, too,
receive or can get the source code. And you must show them these
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terms so they know their rights.

Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users accessto install or run
modified versions of the software inside them, although the
manufacturer can do so. Thisisfundamentally incompatible with the
aim of protecting users freedom to change the software. The
systematic pattern of such abuse occursin the area of products for
individualsto use, which is precisely where it is most unacceptable.
Therefore, we have designed this version of the GPL to prohibit the
practice for those products. If such problems arise substantially in
other domains, we stand ready to extend this provision to those
domainsin future versions of the GPL, as needed to protect the
freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish
to avoid the special danger that patents applied to a free program
could make it effectively proprietary. To prevent this, the GPL
assures that patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and
modification follow.

@heading TERMS AND CONDITIONS

@enumerate 0
@item Definitions.

“ThisLicense" refersto version 3 of the GNU General Public License.

““Copyright" aso means copyright-like laws that apply to other kinds
of works, such as semiconductor masks.

““The Program" refers to any copyrightable work licensed under this
License. Each licenseeisaddressed as “you". “"Licensees' and
““recipients” may be individuals or organizations.

Open Source Used In NCS4K 6.5.33 160



To “modify" awork means to copy from or adapt all or part of the work
in afashion requiring copyright permission, other than the making of

an exact copy. Theresulting work iscalled a™ " modified version" of

the earlier work or awork ““based on" the earlier work.

A ““covered work" means either the unmodified Program or awork based
on the Program.

To “propagate” awork means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

To ““convey" awork means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user
through a computer network, with no transfer of a copy, is not
conveying.

An interactive user interface displays ~ " Appropriate Legal Notices' to
the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tellsthe user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License. If
the interface presents alist of user commands or options, such asa
menu, a prominent item in the list meets this criterion.

@item Source Code.

The ““source code" for awork means the preferred form of the work for
making modificationstoit. ~“Object code" means any non-source form
of awork.

A “"Standard Interface” means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
iswidely used among developers working in that language.

The “"System Libraries' of an executable work include anything, other
than the work as awhole, that (a) isincluded in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard I nterface for which an
implementation is available to the public in source code form. A

““Magjor Component”, in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
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(if any) on which the executable work runs, or acompiler used to
produce the work, or an object code interpreter used to run it.

The " Corresponding Source" for awork in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface definition files associated with source files for

the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users can
regenerate automatically from other parts of the Corresponding Source.

The Corresponding Source for awork in source code form is that same
work.

@item Basic Permissions.

All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

Y ou may make, run and propagate covered works that you do not convey,
without conditions so long as your license otherwise remainsin force.

Y ou may convey covered works to others for the sole purpose of having
them make modifications exclusively for you, or provide you with
facilities for running those works, provided that you comply with the
terms of this License in conveying all material for which you do not
control copyright. Those thus making or running the covered works for
you must do so exclusively on your behalf, under your direction and
control, on terms that prohibit them from making any copies of your
copyrighted material outside their relationship with you.

Conveying under any other circumstancesis permitted solely under the
conditions stated below. Sublicensing is not allowed; section 10

makes it unnecessary.

@item Protecting Users Legal Rights From Anti-Circumvention Law.
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No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such
circumvention is effected by exercising rights under this License with
respect to the covered work, and you disclaim any intention to limit
operation or modification of the work as a means of enforcing, against
the work's users, your or third parties' legal rightsto forbid
circumvention of technological measures.

@item Conveying Verbatim Copies.

Y ou may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any

non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

Y ou may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for afee.

@item Conveying Modified Source Versions.

Y ou may convey awork based on the Program, or the modificationsto
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet al of these

conditions:

@enumerate a

@item

The work must carry prominent notices stating that you modified it,
and giving arelevant date.

@item

The work must carry prominent notices stating that it is released
under this License and any conditions added under section 7. This
requirement modifies the requirement in section 4 to ~"keep intact al
notices".

@item
Y ou must license the entire work, as awhole, under this License to
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anyone who comes into possession of acopy. This License will
therefore apply, along with any applicable section 7 additional terms,
to the whole of the work, and all its parts, regardless of how they

are packaged. This License gives no permission to license the work in
any other way, but it does not invalidate such permission if you have
separately received it.

@item

If the work has interactive user interfaces, each must display
Appropriate Legal Notices, however, if the Program hasinteractive
interfaces that do not display Appropriate Legal Notices, your work
need not make them do so.

@end enumerate

A compilation of acovered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form alarger program,
in or on avolume of a storage or distribution medium, is called an
““aggregate” if the compilation and its resulting copyright are not

used to limit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other

parts of the aggregate.

@item Conveying Non-Source Forms.

Y ou may convey acovered work in object code form under the terms of
sections 4 and 5, provided that you also convey the machine-readable
Corresponding Source under the terms of this License, in one of these

ways:

@enumerate a

@item

Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium customarily
used for software interchange.

@item

Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by awritten
offer, valid for at least three years and valid for as long as you

offer spare parts or customer support for that product model, to give
anyone who possesses the object code either (1) a copy of the
Corresponding Source for all the software in the product that is

covered by this License, on a durable physical medium customarily used
for software interchange, for a price no more than your reasonable

cost of physically performing this conveying of source, or (2) access
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to copy the Corresponding Source from a network server at no charge.

@item

Convey individual copies of the object code with a copy of the written
offer to provide the Corresponding Source. Thisalternativeis
allowed only occasionally and noncommercially, and only if you
received the object code with such an offer, in accord with subsection
6b.

@item

Convey the object code by offering access from a designated place
(gratis or for a charge), and offer equivalent accessto the
Corresponding Source in the same way through the same place at no
further charge. Y ou need not require recipients to copy the
Corresponding Source along with the object code. If the place to copy
the object code is a network server, the Corresponding Source may be
on adifferent server (operated by you or athird party) that supports
equivalent copying facilities, provided you maintain clear directions
next to the object code saying where to find the Corresponding Source.
Regardless of what server hosts the Corresponding Source, you remain
obligated to ensure that it is available for as long as needed to

satisfy these requirements.

@item

Convey the object code using peer-to-peer transmission, provided you
inform other peers where the object code and Corresponding Source of
the work are being offered to the general public at no charge under
subsection 6d.

@end enumerate

A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be
included in conveying the object code work.

A “"User Product” is either (1) a™ consumer product”, which means any
tangible personal property which is normally used for personal,
family, or household purposes, or (2) anything designed or sold for
incorporation into a dwelling. In determining whether a product isa
consumer product, doubtful cases shall be resolved in favor of
coverage. For aparticular product received by a particular user,
““normally used" refersto atypical or common use of that class of
product, regardless of the status of the particular user or of the way
in which the particular user actually uses, or expects or is expected
to use, the product. A product is a consumer product regardless of
whether the product has substantial commercial, industrial or
non-consumer uses, unless such uses represent the only significant
mode of use of the product.
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“Installation Information"” for a User Product means any methods,
procedures, authorization keys, or other information required to
install and execute modified versions of a covered work in that User
Product from amodified version of its Corresponding Source. The
information must suffice to ensure that the continued functioning of
the modified object codeisin no case prevented or interfered with
solely because modification has been made.

If you convey an object code work under this section in, or with, or
specifically for usein, aUser Product, and the conveying occurs as

part of atransaction in which the right of possession and use of the

User Product is transferred to the recipient in perpetuity or for a

fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information. But this requirement does not apply

if neither you nor any third party retains the ability to install

modified object code on the User Product (for example, the work has
been installed in ROM).

The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or
updates for awork that has been modified or installed by the

recipient, or for the User Product in which it has been modified or
installed. Accessto anetwork may be denied when the modification
itself materially and adversely affects the operation of the network

or violates the rules and protocols for communication across the
network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in aformat that is publicly
documented (and with an implementation available to the public in
source code form), and must require no specia password or key for
unpacking, reading or copying.

@item Additional Terms.

““Additional permissions" are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

When you convey a copy of acovered work, you may at your option
remove any additional permissions from that copy, or from any part of

Open Source Used In NCS4K 6.5.33 166



it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) Y ou may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for materia you
add to a covered work, you may (if authorized by the copyright holders
of that material) supplement the terms of this License with terms:

@enumerate a

@item

Disclaiming warranty or limiting liability differently from the terms
of sections 15 and 16 of this License; or

@item

Requiring preservation of specified reasonable legal notices or author
attributions in that material or in the Appropriate Legal Notices
displayed by works containing it; or

@item

Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

@item
Limiting the use for publicity purposes of names of licensors or
authors of the material; or

@item
Declining to grant rights under trademark law for use of some trade
names, trademarks, or service marks; or

@item

Requiring indemnification of licensors and authors of that material by
anyone who conveys the material (or modified versions of it) with
contractual assumptions of liability to the recipient, for any

liahility that these contractual assumptions directly impose on those
licensors and authors.

@end enumerate

All other non-permissive additional terms are considered ™ further
restrictions" within the meaning of section 10. If the Program asyou
received it, or any part of it, contains anotice stating that it is

governed by this License along with aterm that is a further

restriction, you may remove that term. If alicense document contains
afurther restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does
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not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or anotice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions; the
above requirements apply either way.

@item Termination.

Y ou may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

However, if you cease all violation of this License, then your license
from a particular copyright holder isreinstated (a) provisionally,
unless and until the copyright holder explicitly and finally
terminates your license, and (b) permanently, if the copyright holder
fails to notify you of the violation by some reasonable means prior to
60 days after the cessation.

Moreover, your license from aparticular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, thisisthe first time you have
received notice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
thisLicense. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

@item Acceptance Not Required for Having Copies.

Y ou are not required to accept this License in order to receive or run
acopy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
nothing other than this License grants you permission to propagate or
modify any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by modifying or propagating a

Open Source Used In NCS4K 6.5.33 168



covered work, you indicate your acceptance of this License to do so.

@item Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
receives alicense from the original licensors, to run, modify and
propagate that work, subject to this License. Y ou are not responsible
for enforcing compliance by third parties with this License.

An “entity transaction” is atransaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a covered
work results from an entity transaction, each party to that

transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus aright to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor hasit or can get it with reasonable efforts.

Y ou may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License. For example, you may
not impose alicense fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in alawsuit) alleging that
any patent claim isinfringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

@item Patents.

A ““contributor" is a copyright holder who authorizes use under this
License of the Program or awork on which the Program isbased. The
work thus licensed is called the contributor's **contributor version".

A contributor's ““essential patent claims' are all patent claims owned
or controlled by the contributor, whether already acquired or

hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,

but do not include claims that would be infringed only as a
consequence of further modification of the contributor version. For
purposes of this definition, ““control" includes the right to grant

patent sublicenses in amanner consistent with the requirements of

this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.
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In the following three paragraphs, a " patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to

sue for patent infringement). To ~“grant” such a patent licenseto a

party means to make such an agreement or commitment not to enforce a
patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yoursdlf of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients. ~~Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patentsin that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

A patent licenseis ““discriminatory" if it does not include within the
scope of its coverage, prohibits the exercise of, or is conditioned on

the non-exercise of one or more of the rights that are specifically
granted under this License. Y ou may not convey a covered work if you
are a party to an arrangement with athird party that isin the

business of distributing software, under which you make payment to the
third party based on the extent of your activity of conveying the

work, and under which the third party grants, to any of the parties

who would receive the covered work from you, a discriminatory patent
license (@) in connection with copies of the covered work conveyed by
you (or copies made from those copies), or (b) primarily for and in
connection with specific products or compilations that contain the
covered work, unless you entered into that arrangement, or that patent
license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.
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@item No Surrender of Others Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot convey
acovered work so as to satisfy simultaneously your obligations under
this License and any other pertinent obligations, then as a

consequence you may not convey it at all. For example, if you agree
to terms that obligate you to collect aroyalty for further conveying
from those to whom you convey the Program, the only way you could
satisfy both those terms and this License would be to refrain entirely
from conveying the Program.

@item Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with awork licensed
under version 3 of the GNU Affero General Public Licenseinto asingle
combined work, and to convey the resulting work. Theterms of this
License will continue to apply to the part which is the covered work,

but the specia regquirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

@item Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions
of the GNU General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may

differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program
specifies that a certain numbered version of the GNU General Public
License ““or any later version” appliesto it, you have the option of
following the terms and conditions either of that numbered version or
of any later version published by the Free Software Foundation. If

the Program does not specify a version number of the GNU General
Public License, you may choose any version ever published by the Free
Software Foundation.

If the Program specifies that a proxy can decide which future versions
of the GNU General Public License can be used, that proxy's public
statement of acceptance of a version permanently authorizes you to
choose that version for the Program.

Later license versions may give you additional or different
permissions. However, no additional obligations are imposed on any
author or copyright holder as aresult of your choosing to follow a
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later version.

@item Disclaimer of Warranty.

THERE ISNO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM TASIS' WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND
PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE PROGRAM PROVE
DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR
CORRECTION.

@item Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR
CONVEY S THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT
NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR
LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM

TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER
PARTY HASBEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

@item Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless awarranty or assumption of liability accompanies a
copy of the Program in return for afee.

@end enumerate

@heading END OF TERMS AND CONDITIONS

@heading How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these

terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
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state the exclusion of warranty; and each file should have at |east
the ““copyright" line and a pointer to where the full noticeis found.

@smallexample
@var{ one line to give the program's name and a brief idea of what it does.}
Copyright (C) @var{year} @var{name of author}

This program is free software: you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or (at
your option) any later version.

This program is distributed in the hope that it will be useful, but

WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU
General Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program. If not, see @url{ http://www.gnu.org/licenses’} .
@end smallexample

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short
notice like thiswhen it starts in an interactive mode:

@smallexample

@var{ program} Copyright (C) @var{year} @var{name of author}

This program comes with ABSOLUTELY NO WARRANTY: ; for details type @samp{ show w} .
Thisis free software, and you are welcome to redistribute it

under certain conditions; type @samp{ show c} for details.

@end smallexample

The hypothetical commands @samp{ show w} and @samp{ show ¢} should show
the appropriate parts of the General Public License. Of course, your

program's commands might be different; for a GUI interface, you would

use an "“about box".

Y ou should also get your employer (if you work as a programmer) or school,
if any, to sign a “copyright disclaimer" for the program, if necessary.

For more information on this, and how to apply and follow the GNU GPL, see
@url{ http://www.gnu.org/licenses’} .

The GNU General Public License does not permit incorporating your
program into proprietary programs. If your program is a subroutine
library, you may consider it more useful to permit linking proprietary
applications with the library. If thisiswhat you want to do, use

the GNU Lesser General Public License instead of this License. But
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first, please read @url{ http://www.gnu.org/philosophy/why-not-Igpl.html} .

1.8 Isof 4.83

1.8.1 Available under license :

No license file was found, but licenses were detected in source scan.

/-k
* Copyright 2000 Purdue Research Foundation, West L afayette, Indiana
* 47907. All rights reserved.

*

* Written by Victor A. Abell

*

* This software is not subject to any license of the American Telephone
* and Telegraph Company or the Regents of the University of California.
* This software has been adapted from snprintf.c in sendmail 8.9.3. It

* is subject to the sendmail copyright statements listed below, and the

* sendmail licensing terms stated in the sendmail LICENSE file comment
* section of thisfile.

*

* Permission is granted to anyone to use this software for any purpose on
* any computer system, and to alter it and redistribute it freely, subject
* to the following restrictions:

*

* 1. Neither the authors nor Purdue University are responsible for any

*  consequences of the use of this software.

* 2. The origin of this software must not be misrepresented, either by

* explicit claim or by omission. Credit to the authors and Purdue

*  University must appear in documentation and sources.

* 3. Altered versions must be plainly marked as such, and must not be

*  misrepresented as being the origina software.

*

* 4. This notice may not be removed or altered.

*/

/-k

* Sendmail copyright statements:

* Copyright (c) 1998 Sendmail, Inc. All rights reserved.

* Copyright (c) 1997 Eric P. Allman. All rights reserved.

* Copyright (c) 1988, 1993

* The Regents of the University of California. All rights reserved.

*

* By using thisfile, you agree to the terms and conditions set

* forth in the LICENSE file which can be found at the top level of
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* the sendmail distribution.

*

* The LICENSE file may be found in the following comment section.
*/

/*

* Begin endmail LICENSE file.

SENDMAIL LICENSE

The following license terms and conditions apply, unless a different
license is obtained from Sendmail, Inc., 1401 Park Avenue, Emeryville, CA
94608, or by electronic mail at license@sendmail.com.

License Terms:

Use, Madification and Redistribution (including distribution of any
modified or derived work) in source and binary formsis permitted only if
each of the following conditionsis met:

1. Redistributions qualify as "freeware" or "Open Source Software" under
one of the following terms:

(a) Redistributions are made at no charge beyond the reasonabl e cost of
materials and delivery.

(b) Redistributions are accompanied by a copy of the Source Code or by an
irrevocable offer to provide a copy of the Source Code for up to three
years at the cost of materials and delivery. Such redistributions
must allow further use, modification, and redistribution of the Source
Code under substantially the same terms as thislicense. For the
purposes of redistribution " Source Code" means the complete source
code of sendmail including all modifications.

Other forms of redistribution are alowed only under a separate royalty-
free agreement permitting such redistribution subject to standard
commercia terms and conditions. A copy of such agreement may be
obtained from Sendmail, Inc. at the above address.

2. Redistributions of source code must retain the copyright notices as they
appear in each source code file, these license terms, and the
disclaimer/limitation of liability set forth as paragraph 6 below.

3. Redistributions in binary form must reproduce the Copyright Notice,
these license terms, and the disclaimer/limitation of liability set
forth as paragraph 6 below, in the documentation and/or other materials
provided with the distribution. For the purposes of binary distribution
the "Copyright Notice" refers to the following language:
"Copyright (c) 1998 Sendmail, Inc. All rights reserved.”
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4. Neither the name of Sendmail, Inc. nor the University of California nor
the names of their contributors may be used to endorse or promote
products derived from this software without specific prior written
permission. The name "sendmail" is atrademark of Sendmail, Inc.

5. All redistributions must comply with the conditions imposed by the
University of California on certain embedded code, whose copyright
notice and conditions for redistribution are as follows:

(a) Copyright (c) 1988, 1993 The Regents of the University of
Cdlifornia. All rights reserved.

(b) Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

(i) Redistributions of source code must retain the above copyright
notice, thislist of conditions and the following disclaimer.

(i) Redistributionsin binary form must reproduce the above
copyright notice, thislist of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

(iii) All advertising materials mentioning features or use of this
software must display the following acknowledgement: "This
product includes software devel oped by the University of
Cdlifornia, Berkeley and its contributors.”

(iv) Neither the name of the University nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

6. Disclaimer/Limitation of Liability: THIS SOFTWARE IS PROVIDED BY
SENDMALIL, INC. AND CONTRIBUTORS"ASIS' AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN
NO EVENT SHALL SENDMAIL, INC., THE REGENTS OF THE UNIVERSITY OF
CALIFORNIA OR CONTRIBUTORSBE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

(Version 8.6, last updated 6/24/1998)
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* End endmail LICENSE file.
*
/

Found in path(s):

* Jopt/cola/permits/1350150906_1655994764.9225438/0/1s0f-4-83-r1-2-tar-gz/Isof_4.83_src/lib/snpf.c
* Jopt/cola/permits/1350150906 1655994764.9225438/0/1sof-4-83-r1-2-tar-gz/Isof 4.83/Isof-4-83-src-
tar/lsof _4.83 src/lib/snpf.c

No license file was found, but licenses were detected in source scan.

Frequently Asked Questions about |sof

khkkhkkhkhkhhkhkhkhkkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhhhdhhhhhrhhkhkhkhkhhhhhhrrrrxx

| The latest release of Isof is aways available via anonymous ftp |
| from Isof.itap.purdue.edu. Look in pub/lIsof. README for its |
| location. |

khkkhkkhkhkhhhkhkhkkkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhdhhhhhrhkhkhkhkhdhhhhrrrrxx

Thisfile contains frequently asked questions about Isof and answers
to them.

Vic Abell <abe@purdue.edu>
January 18, 2010
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1.0 General Concepts

1.1 Lsof -- what isit?

1.2 Wheredo | get 1sof?

1.2.1 Arethere mirror sites?

1.2.2 Arelsof executables available?

1.2.3 How do | check the validity of an Isof distribution?
1.2.4 Why can't | get the sum(1) result reported in
README.lsof <revision>?

1.2.5 Why won't gpg accept the Isof-signing PGP public key?
1.3 Where can | get more |sof documentation?

1.4 How do | report an Isof bug?

1.5 Wherecan | get the Isof FAQ?

1.5.1 How timely isthe on-line FAQ?

1.6 Isthere atest suite?

1.7 IsIsof vulnerable to the standard I/O descriptor attack?
1.8 Can || adlter Isof's make(1) behavior?

1.9 Isthere an Isof license?

1.10 Language local e support

1.10.1 Does I sof support language locales? How do | use the support?
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1.10.2 Does | sof support wide characters in language locales?

1.11 Areany filesin the Isof distribution copyrighted?

1.12 Are there other |sof-related resources?

1.13 What does the "WARNING: unsupported dialect or version" mean?

2.0 Lsof Ports

2.1 What ports exist?

2.2 What about a new port?

2.2.1 User-contributed Ports

2.3Why isn'ttherean AT& T SVR4 port?

2.4 Why isn't there an SGI IRIX port?

2.5 Why does Isof's Configure script report "WARNING: unsupported
dialect or version"?

3.0 Lsof Problems

3.1 Configuration Problems

3.1.1 Why can't Configure determine the UNIX dialect version?
3.2 Compilation Problems

3.2.1 Why does the compiler complain about missing header files?
3.2.2 Why does gcc complain about the contents of header files
distributed by the system's vendor?

3.2.3 Other header file problems

3.3 Why doesn't Isof report full path names?

3.3.1 Why do Isof -r reports show different path names?

3.3.2 Why does Isof report the wrong path names?

3.3.3 Why doesn't Isof report path names for unlinked (rm'd) files?
3.3.4 Why doesn't Isof report the "correct” hard linked file path
name?

3.3.5 When will Isof report path names for deleted files?

3.4 Why islsof so slow?

3.5 Why doesn't Isof's setgid or setuid permission work?

3.6 Does |sof have security problems?

3.7 Will Isof show remote hosts using files via NFS?

3.8 Why doesn't Isof report locks held on NFSfiles?

3.8.1 Why does |sof report a one byte lock on byte zero as afull
filelock?

3.9 Why does |sof report different values for open files on the
same file system (the automounter phenomenon)?

3.10 Why don't Isof and netstat output match?

3.10.1 Why can't Isof find accesses to some TCP and UDP ports?
3.11 Why does Isof update the device cachefile?

3.12 Why doesn't Isof report state for UDP socket files?

3.13 | am editing afile with vi; why doesn't Isof find the file?

3.14 Why doesn't Isof report TCP/TPI window and queue sizes for my
dialect?

3.14.1 Why doesn't Isof report socket options, socket states, and TCP
flags and values for my dialect?

3.14.2 Why doesn't Isof report the partial listen queue connection
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count for my dialect?

3.15 What does "no more information™ in the NAME column mean?
3.16 Why doesn't Isof find a process that ps finds?

3.17 Why doesn't -V report a search failure?

3.18 Portmap problems

3.18.1 Why isn't aname displayed for the portmap registration?
3.18.2 How can | display only portmap registrations?

3.18.3 Why doesn't Isof report portmap registrations for some ports?
3.19 Why is "Isof | wc bigger than my system's open file limit?
3.20 Why doesn't Isof report file offset (position)?

3.20.1 What does Isof report for size when the file doesn't really have
one?

3.21 Problems with path name arguments

3.21.1 How do | ask Isof to search afile system?

3.21.2 Why doesn't Isof find all the open filesin afile system?
3.21.3 Why does the | sof exit code report it didn't find open files
when some files were listed?

3.21.4 Why won't Isof find all the open filesin a directory?

3.21.5 Why arethe +D and +d options so slow?

3.21.6 Why do the +D and +d options produce warning messages?
3.22 Why can't my C compiler find the rpcent structure definition?
3.23 Why doesn't Isof report fully on file "foo" on UNIX dialect
"bar?'

3.24 Why do | get acomplaint when | execute |sof that some library
file can't be found?

3.25 Why does Isof complain it can't open files?

3.26 Why does Isof warn "compiled for x ... y; thisis z."?

3.27 How can | disable the kernel identity check?

3.28 Why don't ps(1) and Isof agree on the owner of a process?
3.29 Why doesn't Isof find an open socket file whose connection
stateis past CLOSE_WAIT?

3.30 Why don't machine.h definitions work when the surrounding
comments are removed?

3.31 What do "can't read inpcb at 0x...", "no protocol control
block”, “no PCB, CANTSENDMORE, CANTRCVMORE", etc. mean?
3.32 What do the "unknown file system type" warnings mean?

3.33 Installation

3.33.1 How do | install Isof?

3.33.2 How do | install acommon Isof when | have machines that
need differently constructed Isof binaries?

3.34 Why do Isof 4.53 and above reject device cache files built

by earlier Isof revisions?

3.35 What do "like block special" and "like character special"” mean
in the NAME column?

3.36 Why does an |sof make fail because of undefined symbols?
3.37 Command Regular Expressions (RES)

3.37.1 What are basic and extended regular expressions?

3.37.2 Why can't | put aslash in acommand regular expression?
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3.37.3 Why does Isof say my command regular expression wasn't found?
3.38 Why doesn't Isof report on shared memory segments?
3.39 Why does I sof report two instances of itself?
3.40 Why does I sof report \n' in device cache file error messages?
3.41 Kernel Symbol and Address Problems
3.41.1 What does "Isof: WARNING: name cache hash size length error: 0"
mean?
3.41.2 Why does Isof produce "garbage” output?
3.42 Why does Isof report open files when run as super user that
it doesn't report when run with lesser privileges?
3.43 Test Suite Problems
3.43.1 Errors al tests can report:
3.43.1.1 Why do tests complain "ERROR!!! can't execute ../Isof"?
3.43.1.2 Why do tests complain "ERROR!!! can't find ..." afile?
3.43.1.3 Why do some tests fail to compile?
3.43.1.4 Why do some tests always fail ?
3.43.1.5 Why does the test suite say it hasn't been validated on
my dialect?
3.43.1.6 Why do the tests complain they can't stat() or open()
/dev/mem or /dev/kmem?
3.43.2 LThigf test issues
3.43.2.1 Why does the L Thigf test say that the dialect doesn't
support large files?
3.43.2.2 Why does L Thigf complain about operations on its config.L Thigf*
file?
3.43.2.3 Why does L Thigf warn that |sof doesn't return file offsets?
3.43.3 Why does the L Thasic test complain "ERROR!!! |sof this..."
and "ERROR!!! Isof that ..."?
3.43.4 LTnfstest issues
3.43.4.1 Why does the LTnfs test complain "couldn't find NFSfile ..."?
3.43.5 LTnlink test issues
3.43.5.1 Why does the LTnlink test complain that itstest fileison
an NFSfile system?
3.43.5.2 Why does L Tnlink delay and report "waiting for link count
update; ..."?
3.43.6 LTdnlc test issues
3.43.6.1 Why won't the LTdnlc test run?
3.43.6.2 What does the LTdnlc test mean by "... <path> found: 100.00%"?
3.43.6.3 Why does the DNLC test fail?
3.43.7 Why hasn't the test suite been qualified for 64 bit HP-UX
11 when Isof is compiled with gcc?
3.43.8 L Tszoff test issues
3.43.8.1 Why does L Tszoff warn that |sof doesn't return file offsets?
3.43.9 LTlock test issues
3.44 File descriptor list (the "-d" option) problems
3.44.1 Why does Isof rgject a ™" -d" FD list?
3.44.2 Why are file descriptors other than those in my FD list
reported?

Open Source Used In NCS4K 6.5.33 180



3.45 How can | supply device numbers for inaccessible NFSfile
systems?

3.46 Why won't Isof find open files on over-mounted file systems?
3.47 What can be done when |sof reports no more space?

3.48 What if the Isof build encounters ar and Id problems?

4.0 AIX Problems

4.1 What isthe Stale Segment ID bug and why is -X needed?

4.1.1 Stale Segment ID APAR

4.2 Gee Work-around for AIX 4.1x

4.3 Gecand AlX 4.2

4.4 Why won't Isof's Configure allow the use of gcc for AIX

below 4.1?

4.5What isan AIX SMT file type?

4.6 Why does Al X |sof start so slowly?

4.7 Why does exec complain it can't find libc.g[shr.0]?

4.8 What does Isof mean when it says, "TCP no PCB, CANTSENDMORE,
CANTRCVMORE" in a socket file's NAME column?

4.9 When the -X option isused on Al X 4.3.3, why does |sof disable
it, saying "WARNING: user struct mismatch; -X option disabled?"
4.10 Why doesn't the -X option work on my AIX 5L or 5.[123] system?
4.11 Why doesn't /usr/bin/oslevel report the correct AlX version?
4.11.1 Why doesn't /usr/bin/oslevel report the correct AlX version
onAlIX 5.17?

412 Why doesIsof for AIX 5.1 or above Power architecture
complain about kernel bit size?

4.13 What can't gcc be used to compile Isof on the ia64 architecture
for AIX 5 and above?

4.14 Why does Isof get a segmentation fault when compiled with gcc
for a 64 bit Power architecture AIX 5.1 kernel ?

4.15 Why does Isof ignore AFS on my AlX system?

4.16 Why does |sof report "system paging spaceislow" and exit?
4.17 Why does Isof have compilation and execution problems on AlX
5.3 above maintenance level 1?

5.0 Apple Darwin Problems

5.1 What do /dev/ikmem-based and libproc-based mean?

5.2 /dev/ikmem-based Apple Darwin Questions

5.2.1 Why does Configure ask for a path to the Darwin XNU kernel
header files?

5.2.1.1 Why does Configure complain that Darwin XNU kernel header
files are missing?

5.2.2 Why doesn't Apple Darwin Isof report text file information?
5.2.3 Why doesn't Apple Darwin Isof support IPv6?

5.24 Why does Isof complain about a mismatch between the release
for which Isof was compiled and the booted Mac OS X release?

5.2.5 Why does Isof for Apple Darwin 8 and higher report

"stat(...): ..." inthe NAME column?
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5.2.6 What are the limitations of Apple Darwin Isof link count
reporting?
5.3 Libproc-based Apple Darwin Questions

6.0 BSD/OS BSDI Problems
6.0.5 Statement of deprecation

7.0 DEC OSF/1, Digital UNIX, and Tru64 UNIX Problems

7.1 Why does |sof complain about non-existent /dev/fd entries?
7.2 Why does the Digital UNIX V3.2 Id complain about Ots* symbols?
7.3 Why can't Isof locate named pipes (FIFOs) under VV3.2?

7.4 Why does |sof use the wrong configuration header files?

For example, why can't the |sof compilation find cpus.h?

7.5 Why does |sof indicate incomplete paths with " -- * for Tru64
UNIX 5.1 files?

7.6 Why doesn't Isof report link count, node number, and size
for some Tru64 5.x CFSfiles?

7.7 Why does Isof say it can't read the kernel name list or

proc table on Digital UNIX 4.x or Tru64 UNIX?

8.0 FreeBSD Problems

8.1 Why doesn't Isof report on open kernfsfiles?

8.2 Why doesn't Isof work on my FreeBSD system?

8.3 Why doesn't Isof work on the RELEASE version of CURRENT?
8.4 Why can't kvm_open() can't find some file?

8.5 FreeBSD ZFS Problems

8.5.1 Why does FreeBSD Isof report "WARNING: no ZFS support has been
8.6 Why can't Configure create |sof _owner.h for FreeBSD 6 and above?
8.6.1 Why are there lockf structure compiler errors for FreeBSD 6.0
and higher 1sof?

8.6.2 Why don't /usr/src/sys/sys/lockf.h and /usr/include/sys/lockf.h
match?

9.0 HP-UX Problems

9.1 What do /dev/kmem-based and PSTAT-based mean?

9.2 /dev/kmem-based HP-UX |sof Questions

9.2.1 Why doesn't a/dev/ikmem-based HP-UX |sof compilation use -O?
9.2.2 Why doesn't the /dev/kmem-based CCITT support work under 10.x?
9.2.3 Why can't /dev/kmem-based Isof be compiled with “cc -Aa or
‘gee -ansi” under HP-UX 10.x?

9.2.4 Why does /dev/kmem-based |sof complain about no C compiler?
9.2.5 Why does Configure complain about g4 for /dev/kmem-based | sof
for HP-UX 11?

9.2.6 When compiling /dev/kmem-based |sof for HP-UX 11 what do the
"aCC runtime: ERROR..." messages mean?

9.2.7 Why doesn't /dev/kmem-based sof for HP-UX 11 report VXFSfile
link counts, node numbers, and sizes correctly?

9.2.8 Why can't /dev/kmem-based |sof be built with gcc for 64 bit
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HP-UX 11?

9.2.8.1 How can | acquire a gcc for building Isof for 64 bit HP-UX 11?
9.2.9 Why does /dev/kmem-based Isof for HP-UX 11 report "unknown file
system type" for VxFSfiles?

9.2.10 Why does the ANSI-C compiler complain about commentsin HP-UX
11 header files?

9.2.11 Why does dnodel.c cause the HP-UX 11 compiler to complain that
<syd/fsivx_inode.h> is missing or incorrect?

9.3 PSTAT-based HP-UX Isof Questions

9.3.1 Why does PSTAT-based Isof complain about pst_static and

other PSTAT structures?

9.3.2 Why does PSTAT-based Isof complain it can't read pst_*

structures?

9.3.3 Why does PSTAT-based |sof rebuild the device cache file

after each reboot?

9.3.4 Why doesn't PSTAT-based Isof report TCP addresses for

telnetd's open socket files?

9.3.5 Why does PSTAT-based Isof cause an HP-UX 11.11 kernel panic?
9.3.6 Why doesn't PSTAT-based Isof report a CWD that is on aloopback
(LOFS) file system?

9.3.7 Why do some swinstall packages for PSTAT-based HP-UX 11.11
packages complain about setgid and setuid bits?

9.3.8 Why won't the bundled C compiler build PSTAT-based |sof for
PA-RISC HP-UX 11.23?

9.3.9 Why won't gcc build PSTAT-based Isof for PA-RISC HP-UX 11.237?
9.3.10 Why does PSTAT-based Isof complain, "FATAL: pst_stream_size
should be: 672; is 72" on HP-UX 11.11 and above?

9.4 Why won't the HP-UX depot install?

10.0 Linux Problems

10.1 What do /dev/kmem-based and /proc-based Isof mean?

10.2 /proc-based Linux Isof Questions

10.2.1 Why doesn't /proc-based Isof report file offsets (positions)?

10.2.2 Why does /proc-based Isof report "can't identify protocol” for
some socket files?

10.2.3 Why does /proc-based | sof warn about unsupported formats?
10.2.4 Why does /proc-based | sof report "(deleted)" after a path name?
10.2.5 Why doesn't /proc-based |sof report full open file information

for all processes?

10.2.6 Why won't Customize offer to change HASDCACHE or WARNDEVACCESS
for /proc-based Isof ?

10.2.7 /proc-based Isof Linux NFS questions

10.2.7.1 Why can't Isof find files on an accessible NFSfile system?
10.2.7.2 Why can't Isof find files on an inaccessible NFS file system?
10.2.8 Why doesn't /proc-based Linux Isof report socket options and
values, socket state flags, and TCP options and values?

10.2.9 Does /proc-based Linux Isof use a device cache?

10.2.10 Why doesn't /proc-based Linux Isof report any or al file structure
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values for its +fcfgGn option?

10.3 Special Linux file types

10.3.1 Why is "DEL" reported as a Linux file type?

10.3.2 Why is “unknown" reported as a Linux file type?

10.4 Linux ~“mem" Entry Problems

10.4.1 What do ""path dev=xxx" and " path inode=yyy" mean in the
NAME column of Linux “mem" file types?

10.4.2 Why is neither link count nor size reported for some Linux
“DEL" and “"mem" file types?

10.5 Special Linux NAME column messages

10.5.1 What does **(stat: xxx)" mean in the NAME column of Linux
files?

10.5.2 What does **(readlink: xxx)" mean in the NAME column of
Linux files?

10.6 Why is "NOFD" reported as a Linux file type?

10.7 Why does Linux Isof report a NAME column value that begins with
“/proc"?

10.8 Linux /proc/net/tcp* and /proc/net/udp* issues

10.8.1 Why use the Linux -X option?

10.8.2 Why does Isof say " -i is uselesswhen -X is specified"?
10.8.3 Why does Isof say ““can't identify protocol (-X specified)"?

11.0 NetBSD Problems

11.1 Why doesn't Isof report on open kernfsfiles?

11.2 Why doesn't Isof report on open files on: file descriptor
file systems; /proc file systems; 9660 (CD-ROM) file systems;
MS-DOS (floppy disk) file systems; or kernel file systems?

11.3 Why does|sof produce confusing results for nullfsfile
systems?

11.4 NetBSD header file problems

11.4.1 Why can't the compiler find some NetBSD header files?

11.4.2 Why does NetBSD |sof produce incorrect output?

11.5 Why isn't |sof feature xxx enabled for NetBSD?

12.0 NEXTSTEP and OPENSTEP Problems

12.1 Why can't Isof report on 3.1 lockf() or fentl(F_SETLK)
locks?

12.2 Why doesn't Isof compile for NEXTSTEP with AFS?

13.0 OpenBSD Problems

13.1 Why doesn't Isof support kernfs on my OpenBSD system?
13.2 Will Isof work on OpenBSD on non-x86-based architectures?
13.3 <syd/pipe.h> problems

13.3.1 Why does the compiler claim nbpg isn't defined?

13.3.2 What value should | assign to nbpg?

13.4 Why doesn't Isof report on open MS-DOS file system (floppy
disk) files?

13.5 Why isn't Isof feature xxx enabled for OpenBSD?
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14.0 Output problems

14.1 Why do the Isof column sizes change?

14.2 Why does the offset have “"0t' and “"0x" prefixes?

14.3 What are the values printed in the FILE_FLAG column

and why is Ox<value> sometimes included?

14.3.1 Why doesn't Isof display FILE_FLAG valuesfor my dialect?
14.4 Network Addresses

14.4.1 Why does |sof's -n option cause |Pv4 addresses, mapped to
IPv6, to be displayed in IPv6 notation?

14.5 Why does |sof output \x, X, or \xnn for characters

sometimes?

14.5.1 Why is space considered a non-printable character in command
names?

14.6 Why doesn't Isof print all the characters of a command name?
14.7 Why does | sof rgject some -c command names, saying their lengths
are "> what system provides (nn)"?

14.8 Why does |sof sometimes print TY PE numbers instead of names?
14.9 Marker line format problems

14.9.1 Why won't |sof accept a marker line format?

14.9.2 Why does |sof regject the NL (%n) marker line format?

14.10 How are protocol state name exclusion and inclusion used?
14.10.1 Why doesn't my dialect support state name exclusion and inclusion?

15.0 Pyramid Version Problems
15.0.5 Statement of deprecation

16.0 SCO Problems

16.1 SCO OpenServer Problems

16.1.1 How can | avoid segmentation faults when compiling |sof?
16.1.2 Where is libsocket.a?

16.1.3 Why do | get "warning C4200" messages when | compile |sof?
16.2 SCO|Caldera UnixWare Problems

16.2.1 Why doesn't Isof compile on my UnixWare 7.1.1 or above
system?

16.2.2 Why does |sof complain about node_self() on my UnixWare
7.1.1 or above system?

16.2.3 Why does UnixWare 7.1.1 or above complain about -Icluster,
node_self(), or libcluster.so?

16.2.4 Why does UnixWare 7.1.1 or above Isof complain it can't
read the kernel name list?

16.2.5 Why doesn't Isof report link count, node number, and size
for some UnixWare 7.1.1 or above CFSfiles?

16.2.6 Why doesn't Isof report open files on al UnixWare 7.1.1
NonStop Cluster (NSC) nodes?

16.2.7 Why doesn't Isof report the UnixWare 7.1.1 NonStop Cluster
(NSC) node a processis using?

16.2.8 Why does the compiler complain about missing UnixWare 2.1[.x]
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header files?

17.0 Sun Problems

17.0.5 Statement of deprecation

17.1 My Sun gecc-compiled Isof doesn't work -- why?

17.2 How can | make Isof compile with gcc under Solaris 2.[456],
251,7,80r9?

17.3 Why does Solaris Sun C complain about system header files?
17.4 Why doesn't Isof work under my Solaris 2.4 system?

17.5 Where are the Solaris header files?

17.6 Where is the Solaris /usr/src/uts/<architecture>/sys/machparam.h?
17.7 Why does Solaris Isof say ~“can't read proc table"?

17.8 Why does Solaris Isof complain about a bad cached clone device?
17.9 Why doesn't Solaris make generate .o files?

17.10 Why does | sof report some Solaris 2.3 and 2.4 lock types as "N'?
17.11 Why does Isof Configure say "WARNING: noccin..."?

17.12 Solaris 7, 8 and 9 Problems

17.12.1 Why does Isof say the compiler isn't adequate for Solaris
7,80r9?

17.12.2 Why does Solaris 7, 8 or 9 Isof say "FATAL: Isof was compiled
for.."?

17.12.3 How do | build Isof for a 64 bit Solaris kernel under a 32

bit Solaris kernel?

17.12.4 How do | install Isof for Solaris 7, 8 or 9?

17.12.5 Why does my Solaris 7, 8 or 9 system say it cannot execute
Isof ?

17.12.6 What gcc will produce 64 bit Solaris 7, 8 and 9 executables?
17.12.7 Why does Isof on my Solaris 7, 8 or 9 system say, "can't

read namelist from /dev/ksyms?'

17.13 Solaris and COMMON

17.13.1 What does COMMON mean in the NAME column for a Solaris VCHR
file?

17.13.2 Why does a COMMON Solaris VCHR file sometimes seem to have an
incorrect minor device number?

17.14 Why don't Isof and Solaris pfiles reports always match?

17.15 Why does I sof say, "kvm_open(namelist=default, core=default):
Permission denied?"

17.16 Why islsof slow on my busy Solaris UFS file system?

17.17 Why is|sof so slow on my Solaris 8 or 9 system?

17.18 Solarisand VxFS

17.18.1 Why doesn't Isof support VXFS 3.4 on Solaris 2.6, and above?
17.18.2 Why does | sof report "vx_inode: vxfsu_get_ioffsets error”

for open Solaris 2.6 and above VXFS 3.4 and above files?

17.18.3 Why does Solaris Configure claim there is no VXFS library?
17.18.4 Why doesn't Solaris Isof report VXFS path name components?
17.18.5 Why does Solaris 10 Isof report scrambled VXFS paths?

17.19 Large file problems

17.19.1 Why does Isof complain it can't stat(2) a Solaris 2.5.1
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largefile?

17.20 Why does |sof get a segmentation fault on 64 bit Solaris

8 using NIS+?

17.21 Will Isof crash the Solaris kernel?

17.22 Why does Isof on Solaris 7, 8, or 9 report a kvm_open()

failure?

17.23 Solaris and SAM-FS

17.23.1 Why does Solaris Isof report "(limited SAM-FSinfo)"?

17.23.2 Why can't Isof locate named SAM-FSfiles?

17.24 Lsof and Solaris 10 zones

17.24.1 How can | make Isof list the Solaris zone?

17.24.2 Why doesn't Isof work in a Solaris 10 zone?

17.24.3 Why does Isof complain it can't stat() Solaris 10 zonefile
systems?

17.25 Solaris 10 problems

17.25.1 Why does Solaris 10 |sof sometimes report the wrong path name?
17.25.2 Why does Solaris 10 |sof sometimes report only the mounted-on
directory and device?

17.25.3 What does "(deleted)" mean in the NAME column of a Solaris 10
open file?

17.25.4 What does " (?)" mean in the NAME column of a Solaris 10 open
file?

17.26 Solaris contract file problems

17.26.1 Why doesn't Isof report size, link count and node number for
Solaris 10 contract files?

17.26.2 Why can't Isof locate a Solaris 10 contract file by path name?
17.27 Solaris 10 ZFS probblems

17.27.1 Why does Configure ask for the location of ZFS header files?
17.27.2 Why do -h and -v output warn about possibly inaccurate ZFS
structure definitions?

17.27.3 Why don't the Open Solaris ZFS header files provide correct
ZFS kernd structure definitions?

18.0 Lsof Features

18.1 Why doesn't Isof doesn't report on /proc entries on my

system?

18.2 How do | disable the device cache file feature or alter

it's behavior?

18.2.1 What's the risk with a perverted device cache file?

18.2.2 How do | put the full host name in a personal device cachefile
path?

18.2.3 How do | put the personal device cache filein /tmp?

18.3 Why doesn't Isof know about AFS files on my favorite dialect?
18.3.1 Why doesn't Isof report node numbersfor all AFS volume files,
or how do | reveal dynamic module addresses to |sof?
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1.0 General Concepts

1.1 Lsof -- what isit?

Lsof isa UNIX-specific tool. Its name stands for LiSt
Open Files, and it doesjust that. It listsinformation
about files that are open by the processes running on a
UNIX system.

See the |sof man page, the O0ODIST file, the 00QUICKSTART
file, and the OOREADME file of the Isof distribution for
more information.

1.2 Wheredo | get 1sof?

L sof is available via anonymous ftp from Isof.itap.purdue.edu.
L ook in the pub/tool s/unix/Isof sub-directory.

ftp://1sof .itap. purdue.edu/pub/tool s/unix/l sof

Bzip2'd, compressed and gzip'd tar files with GPG certificates
are available.

1.2.1 Are there mirror sites?

On April 28, 2009 these sites appeared to have the lastest
Isof revision:

ftp://ftp.fu-berlin.de/pub/unix/tool /I sof
ftp://sunsite.ual berta.ca/pub/Mirror/I sof

1.2.2 Are|sof executables available?

Some Isof executables are available in the subdirectory
tree pub/tool s/unix/Isof/binaries These are neither guaranteed
to be current nor cover every dialect and machine architecture.

| don't recommend you use pre-compiled Isof binaries; |
recommend you obtain the sources and build your own binary.
Even if you're a Sun user without a Sun C compiler, you

can use gcc to compile I sof.

If you must use a binary file, please be conscious of the
security and configuration implications in using an executable
of unknown or different origin. The Isof binaries are
accompanied by GPG certificates. Please use them!

Three additional cautions apply to executables:
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1. Don't try to use an Isof executable, compiled for one
version of a UNIX dialect, on another. Patches can
make the dialect version different.

2. If you want to use an Isof binary on multiple systems,
they must be running the same dialect OS version and
have the same patches and feature support.

1.2.3 How do | check the validity of an Isof distribution?

There are two ways to check the validity of an Isof
distribution:

1. Follow theinstructionsin the CHECKSUMS <revision>
file found with the Isof distribution.

Checking with GPG is the best method.

2. Follow the instructions in the " Security" section of the
README.lIsof <revision> file found inside the | sof
distribution.

Again, checking with GPG is the best method.

1.2.4 Why can't | get the sum(1) result reported in
README.lsof <revision>?

The "Security" section of the README.Isof <revision> file found
inside the Isof distribution gives md5, sum, and GPG certificate
information.

The simplest, the sum(1) signature, seems to be the trickiest.
That's because there are different sum(1) methods, BSD systems
usualy have cksum(1) instead of sum(1), and different systems
compute the block size value differently.

First, the Isof sum results are computed with the old,
"aternate" algorithm. On newer systems, you can use sum's
"-r" option to get that computation result.

Second, on BSD systems you usually must use cksum(1) instead
of sum(1), because they have no sum(1). To tell cksum(1)
to use the old, "alternate" algorithm, useits"-01" option.

Third, the second value that sum reports, the block count, may
be computed differently on different systems -- usually block
sizeis considered to be 512 or 1,024. The Isof block counts
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were computed on a system with a sum(1) option that considers
block sizeto be 512. The BSD system cksum(1) -01 option
considers block sizeto be 1,024. If your sum(1) or cksum(1)
doesn't report a block count that matches the sum(1) signature
givenin README.Isof <revision>, check its man page to see what
block sizeit uses, then adjust its reported block count

appropriately.
1.2.5 Why won't gpg accept the Isof-signing PGP public key?

An older PGP key that once signed |sof distributionsis
included in Isof revisions prior to 4.70. The PGP key is
indeed my key, but isincompatible with GPG. It was created
about ten years ago and is still acceptable to PGP versions
2.6.2 through 6.5.2.

L sof revisions 4.70 and above are signed with a copy of my PGP
key that has been made acceptable for use with GPG by importing
it under GPG's "--allow-non-selfsigned-uid" option.

Y ou can find my GPG compatible key in |sof revisions 4.70 and
above and at:

ftp://1sof .itap.purdue.edu/pub/Victor_A_Abell.gpg

If you have an older |sof revision with my PGP key, there are
two possible ways to useiit:

* Useit with a PGP version from 2.6.2 through 6.5.2.

* Use GPG's "--allow-non-selfsigned-uid" option when you
import my PGP key into your GPG key ring.

$ gpg --allow-non-selfsigned-uid --import Victor_A_Abell.pgp

1.3 Where can | get more |sof documentation?

A significant set of documentation may be found in the I sof
distribution (See "Where can | get Isof?). Thereisa
manual page, copious documentation in files whose names
begin with 00, and a copy of this FAQ in the file 0OOFAQ
(perhaps dlightly less recent than thisfile if you're

reading it viaaweb browser.)

Two URLs provide some documentation that appearsin the
Isof distribution:

FAQ: ftp://1sof .itap.purdue.edu/pub/tool s/'unix/I sof [FAQ
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man page: ftp://Isof.itap.purdue.edu/pub/tool s/unix/Isof/Isof _man

1.4 How do | report an |sof bug?

If you believe you have discovered abug in |sof, you can
report it viae-mail to <abe@purdue.edu>. Do NOT report |sof
bugsto the UNIX dialect vendor. Make sure "Isof" appearsin
the "Subject:" line so my e-mail filter won't classify your

letter as Spam.

Before you send me a bug report, please read the "Bug Reports'
section of the OOREADME file of the Isof distribution. It

lists the steps you should take before and when reporting a
suspected bug.

1.5 Wherecan | get the Isof FAQ?

Thislsof FAQ isavailablein the file 0OFAQ in the Isof
distribution and at the URL:

ftp://1sof .itap. purdue.edu/pub/tool s/'unix/Isof/[FAQ

1.5.1 How timely isthe on-line FAQ?

The on-line FAQ is sometimes too timely. :-)

| update it as soon as new information is available. That may
include information about support that won't appear in the | sof
source distribution until the next revision. If you encounter
something like that, please send me e-mail at <abe@purdue.edu>. |
may be able to point you at a pre-release distribution that contains
the support of interest. Make sure "Isof" appearsin the "Subject:"
line so my e-mail filter won't classify your letter as Spam.

1.6 Isthere atest suite?

Yes, as of Isof revision 4.63 there's an automated |sof
test suite in the tests/ sub-directory of the |sof top-level
directory.

More information on using the test suite, what it does,
how to use it and how to configure it may be found in the
OOTEST file of the Isof distribution. That file aso
explains where the test suite has been tested.

Frequently asked questions about the test suite will be
asked and answered here in the FAQ. (See"Test Suite

Open Source Used In NCS4K 6.5.33 191



Problems.")

After Isof has been configured with the Configure script,
Isof can be made and tested with:

$ make
$ cd tests
$ make

Under normal conditions -- i.e., unless the Isof tree has
been cleaned or purged severely -- all tests or individual
tests may be run by:

$cd test
$ make
or
$ <run asingle test> (See 00TEST.)

1.7 IsIsof vulnerable to the standard I/O descriptor attack?

L sof revisions 4.63 and above are not vulnerable.

L sof revisions 4.62 and below are vulnerable, but no damage
scenarios have so far been demonstrated.

The standard |/O descriptor attack isaloca programmed
assault on setuid and setgid programs that tricks them into
opening a sensitive file with write access on a standard
descriptor, usually stderr (2), and writing error messages
to stderr. If the attacker can control the content of the
error message, the attacker may gain elevated privileges.

The attack was first described in Pine Internet Advisory
PINE-CERT-20020401, available at:

http://mwww.pine.nl/advisories/pine-cert-20020401.txt
If you are using an Isof revision below 4.63, you should
remove any setuid or setgid permissions you might have
given its executable. Then you should upgrade to Isof
revision 4.63.
1.8 Can || alter Isof's make(1) behavior?

Yes. Thereare at least two waysto do that.

Y ou can put replacements for Isof Makefile stringsin your
environment. 1f you specify the -e make option, make will
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give environment variable values precedence over strings
from the Makefile. For example, to change the compiler
string CC from the environment, you might do this with the
Bourne shell:

$ CC=foobar; export CC
$make-e

Y ou can aso replace Isof Makefile stringsin the make
command invocation. Here's the previous example done that

way:
$ make CC=foobar

Changing the CFGF, CFGL, and DEBUG strings used in | sof
Makefiles, either from the environment or from the make
invocation, can significantly alter Isof make(1) behavior.

I commonly use DEBUG to change the -O optionto-g so |
can build an Isof executable for debugging -- e.g.,

$ make DEBUG=-g

(Look for DEBUG in this FAQ for other examples of its use.)

Consult the Makefiles to see what CFGL, CFGL, and other
Isof Makefile strings contain, and to see what influence
their ateration might have on Isof make(1) behavior.

1.9 Isthere an |sof license?

No.

The only restriction on the use or redistribution of Isof
is contained in this copyright statement, found in every
Isof sourcefile. (The copyright year in or format of the
notice may vary dlightly.)

/*
* Copyright 2002 Purdue Research Foundation, West L afayette,
* Indiana47907. All rights reserved.

*

* Written by Victor A. Abell

* This software is not subject to any license of the American
* Telephone and Telegraph Company or the Regents of the
* University of California.

*

* Permission is granted to anyone to use this software for
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* any purpose on any computer system, and to alter it and

* redistribute it freely, subject to the following

* regtrictions:

*

* 1. Neither the authors nor Purdue University are responsible
*  for any consequences of the use of this software.

*

* 2. The origin of this software must not be misrepresented,

* either by explicit claim or by omission. Credit to the

* authors and Purdue University must appear in documentation
* and sources.

* 3. Altered versions must be plainly marked as such, and must
*  not be misrepresented as being the original software.

* 4. This notice may not be removed or altered.

*/

1.10 Language local e support

1.10.1 Does | sof support language locales? How do | use the support?

Most UNIX dialect versions of Isof support 8 bit language
locale characters -- e.g., the ability to print 8 bit
characters that have accents and other marks over them.

See the answer to the "Does I sof support wide charactersin
language locales?' question for information on when Isof's
language locale support covers characters wider than 8 bits.

To seeif |sof supports language locales for your dialect, look
in the dialect's machine.h header file for the HASSETLOCALE
definition. If it ispresent and not disabled, then Isof has
language locale support for the dialect.

To enable |sof's language locale support, you must specify in a
locale environment variable (e.g., LANG) alanguage locale
known to your system that supports the printing of marked
characters -- e.g, en_US. (On some dialects locale(1) may be
used to list the known language locales.)

Note that LANG=C and LANG=POSIX are NOT language local es that
support the printing of marked characters.

If the language locale doesn't support the printing of marked
characters, Isof's OUTPUT of them follows the rules for
non-printable characters described in the OUTPUT section of
Isof (8).

Open Source Used In NCS4K 6.5.33 194



Consult your dialect's setlocale(3) man page for the names of
environment variables other than LANG -- eg., LC_ALL,
LC_TYPE, etc. -- which may be used to define language locales.

1.10.2 Does I sof support wide characters in language locales?

When |sof's language locale support is enabled with the
HASSETLOCALE definition, for selected dialects |sof will also
print wide characters (e.g., from UTF-8) when iswprint(3)
reports them to be printable.

Wide character support is available when HASWIDECHAR is defined
in adialect's machine.h header file. Asof thiswriting on

July 22, 2004, the following dialect versions have wide character
support:

AIX >=4.3.2

Apple Darwin >=7.3.0
FreeBSD >=5.2

HP-UX >=11.00
/proc-based Linux
NetBSD >=1.6

SCO OpenServer >=5.0.6
Solaris>= 2.6

Trué4 UNIX 5.1

1.11 Areany filesin the Isof distribution copyrighted?

Yes. Most files carry the copyright of the Purdue Research
Foundation and may be redistributed under the terms that
accompany the copyright notice. Those terms may also be found
in the answer to the question, "Is there an | sof license?")

A few files carry other copyright notices. Some are BSD
notices and they explain the terms under which they are
included in the |sof distribution.

Those that carry vendor copyright notices have been reproduced
in their original or modified forms with permission from the
copyright owners. That permission isindicated in the README
files that accompany the files.

1.12 Are there other |sof-related resources?
There are other resources available, connected to Isof. Among

them are FreeBSD and Linux packages whose products use Isof and
two particularly interesting resources.
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The two interesting resources are a Gnome Tool Kit (GTK) GUI
for Isof and a Perl wrapper module.

The GTK GUI is called Glsof and was developed by Gnele. It can
be found at:

http://www.sourceforge.net

The Perl wrapper module by Marc Beyer can be found at:

http://search.cpan.org/dist/Unix-L sof/

1.13 What does the "WARNING: unsupported dialect or version" mean?

The Isof configure script issues that message for UNIX dialects
or their versions where | have been unable to test the current
revision of Isof. The message doesn't mean that 1sof won't
work, just that | have no direct evidence that it will.

If the COnNfigure script succeeds, except for the warning, try
compiling) Isof. If that succeeds, try the Isof test suite.

2.0 Lsof Ports

2.1 What ports exist?

The pub/Isof. README file carries the latest port information:

AlIX 5[23] and 5.3

FreeBSD 4.9 for x86-based systems

FreeBSD 7.[012] and 8.0 for AMD64-based systems
Linux 2.1.72 and above for x86-based systems
Solaris 9, 10 and 11

In the above list the only UNIX dialects present are ones for
which | test the current Isof revision. Lsof may still support
unlisted dialect versions -- e.g., HP-UX 10.20, Solaris 7, etc.
-- but | don't have access to systems where | could test |sof
onthem, so | can't claim Isof works on them. If your dialect
isn't in thelist, you should try building Isof on it anyway.

L sof version 4 predecessors, versions 2 and 3, may support older
version of some dialects. Contact me viae-mail at <abe@purdue.edu>
if you're interested in their distributions. Make sure "l sof"

appearsin the "Subject:" line so my e-mail filter won't classify

your letter as Spam.
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2.2 What about a new port?

The OOPORTING file in the distribution gives hints on doing
aport. | will consider doing a port in exchange for
permanent access to atest host. | require permanent access
so | can test new Isof revisions, because | will not offer
distributions of dialect ports | cannot upgrade and test.

2.2.1 User-contributed Ports

Sometimes | receive contributions of ports of |sof to
systemswhere | can't test future revisions of Isof. Hence,
| don't incorporate these contributions into my |sof
distribution.

However, | do make descriptions of these contributions
available. You can find them in the 00INDEX and README
filesat:

ftp://1sof .itap.purdue.edu/pub/tool s/'unix/l sof /contrib

Consult the OOINDEX filein the contrib/ directory for a
list of the available contributions and consult README
there for information on how to obtain them.

2.3Why isn'ttherean AT& T SVR4 port?

| haven't produced an AT& T SV R4 port because | haven't seen
aUNIX dialect that is strictly limited to the AT& T System

V, Release 4 source code. Every onel haveseenisa
derivative with vendor additions.

The vendor additions are significant to Isof because they
affect the internal kernel structures with which Isof does
business. While some vendor derivatives of SVR4 are similar,
each one | have encounted so far has been different enough
from its siblings to require special source code.

If you're interested in an SVR4 version of Isof, here are
some existing ports you might consider:

DC/OSx (This obsolete port is only available upon
special request.)

Reliant UNIX (This obsolete port is only available
upon specia request.)

SCO|Caldera UnixWare (Thisis the most likely choice.)
Solaris
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2.4 Why isn't there an SGI IRIX port?

L sof support for IRIX was terminated at |sof revision 4.36,
because it had become increasingly difficult for meto
obtain information on the IRIX kernel structures |sof needs
to access.

At IRIX 6.5 | decided the abstacles were too large for me
to overcome, and | stopped supporting Isof on IRIX. | have
sourcesto the last revision of Isof (4.36) for IRIX, but

that version of |sof does not work on IRIX 6.5 and is
vulnerable to the standard 1/O descriptor attack. (See

the "IsIsof vulnerable to the standard I/O descriptor
attack?' Q& A for more information.) Contact me to discuss
obtaining those sources.

If you wish to pursue the issue, don't contact me, contact
SGI. This case was opened with SGI on the subject:

Case ID: 0982584
Category: Unix
Priority: 30-Moderate |mpact

Problem Summary:
kernel structure header files needed for continued |sof
support

Problem Description:
Email In 07/17/98 19:09:23

2.5 Why does |sof's Configure script report "WARNING: unsupported
dialect or version"?

L sof's Configure script issues this message when it encounters
adialect or its version that |sof once supported, but no

longer does. Usually | drop support for adialect or version
when | can no longer test |sof on it.

However, it'sworth trying to compile and use Isof. Besureto
run the test suite. (See the answer to the "Isthere atest
suite? question for information on the test suite.)

If you have problems with an unsupported dialect or version,

contact me viae-mail at <abe@purdue.edu> and | may be able to help.
Make sure "Isof" appearsin the "Subject:" line so my e-mail filter
won't classify your letter as Spam.
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3.0 Lsof Problems
3.1 Configuration Problems
3.1.1 Why can't Configure determine the UNIX dialect version?

The Isof Configure script uses UNIX shell commands, oftenin a
command pipeline, to determine the UNIX dialect version.
(Consult the dialect stanzain Configure to determine which
commands are used.) If Configure can't determine the dialect
version, probably one of the commandsis not behaving as
Configure expects.

Symptoms of the failure include Configure warning messages and
incorrect version definitionsin the Makefile CFLAGS.

If you suspect that the |sof Configure script isfailing to

determine the dialect version correctly, try running the

commands from Configure stanza one at atime. That will

usually reveal the source of the problem. Be particularly

mindful that the PATH environment variable can cause commands
to be executed from non-standard directories.

If you can't determine the source of the problem, thereisa
work-around. Y ou can supply the UNIX dialect version in the
LSOF_VSTR environment variable. Use Configure asaguideto
forming what it expectsin LSOF_VSTR. Thereisaso some
information on LSOF_VSTR in the 00XCONFIG documentation file
of the Isof distribution.

3.2 Compilation Problems
3.2.1 Why does the compiler complain about missing header files?

When you use make to build Isof, the compiler may complain
that it can't find header files-- e.g.,

$ make

(cd lib; make DEBUG="-O" CFGF="-DAIXA=0-DAIXV=4330\
-DLSOF_VSTR=\"4.3.3.0\"")

gce -DAIXA=0-DAIXV=4330-DLSOF VSTR="4.3.3.0" -O\
-c ckkv.c

In file included from ckkv.c:33: ../machine.h:70: \

systypes.h: A file or directory in the path name\

does not exist. \

That type of complaint doesn't represent an Isof problem.
It represents a problem with a missing system header file
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that probably should be found in /usr/include or in the
system source tree.

Asafirst step try using find(1) to locate the problem
header file. If it's a system header file and can't be
found, here are some possible causes:

1. Thefile set, RPM or package containing the header files
has not been installed. Instructions for doing that
are specific to the UNIX dialect and beyond the scope
of this document.

2. If the compiler is gcc, the private gcc header files:
* May not have been installed;
* May have been installed incorrectly;

* May not have been updated properly after the last
compiler or system update;

* Ones from a previous installation may not have been
removed.

A path leading to the gcc private header files can be
found with “gcc -v'. Consult the gcc documentation for

instructions on proper installation of the private gcc
header files.

3. On some dialects -- e.g., FreeBSD, NetBSD, OpenBSD --
Isof may need to use header filesthat are located in
the system source tree -- /sys or /ust/src/sys, for

example. Make sure the system source tree has been
installed.

3.2.2 Why does gcc complain about the contents of header files
distributed by the system's vendor?

When you use make to build Isof and gecc to compileit, gcc
may complain that it finds errors in system header files
-eg,

$ make

(cd lib; make DEBUG="-O" CFGF="-Dsolaris=80000 \
-DHASPR_GWINDOWS -m64 -DHASIPv6 -DHAS_VSOCK \
-DLSOF_VSTR=\"5.8\"")

gce -Dsolaris=80000 -DHASPR_GWINDOWS -m64 -DHASIPv6 \
-DHAS VSOCK -DLSOF VSTR="5.8" -O -c dvch.c
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In file included from /usr/include/sys/proc.h:31, \
from /homes/abe/gnu/gee-3.2.1/lib/gec-lib/sparcv9-sun-solaris2/ \
3.2.1/include/sys/user.h:267, from /usr/include/lkvm.h: 13, \
from ../dIsof .h:53, from ../Isof.h:172, from dvch.c:43: \
/homes/abe/gnu/gece-3.2.1/lib/gec-lib/sparcv9-sun-sol aris2/\
3.2.1/include/sys/task.h:59: parse error before "uint_t"

Errorslike the above are most likely not problemsin the
system's header files, but in the private copies of them

that were created when gcc was made or installed. Note

the presense of

"...Jgce-3.2. Vlib/gee-lib/sparcv9-sun-solaris2/3.2. Yinclude/..."
in the paths for user.h and task.h. It indicates both

header files are gcc-specific.

To solve errors like this requires comparing the header
filesin the vendor's /usr/include tree to the gcc-specific
onesin gcc's private gec-lib/.../include tree. It may be
necessary to regenerate gcc-specific header files, correct
them or remove them. See the gcc distribution for the
appropriate tools.

A possible temporary work-around is to direct gcc to use
the vendor's header filesinstead of its temporary ones by
declaring -1/usr/include in the compilation flags.

3.2.3 Other header file problems

Don't overlook any vendor tools that might validate the
vendor header filesinstalled on the system -- e.g., the
Solaris pkgchk tool can be used to check the header files
that were installed from the SUNWhea package.

For other header file problems contact me at <abe@purdue.edu>.
Please follow the reporting guidelinesin the "How do |
report an Isof bug?' section of this FAQ.

3.3 Why doesn't Isof report full path names?

L sof reports the full path name when it is specified as a
search argument for open files that match the argument.
However, if the argument is a file system mounted-on
directory, and Isof finds additional path name components
from the kernel name cache, it will report them.

L sof reports path name for file system types that have path
name lookup features -- e.g., some versions of AdvFS for
Digital and Tru64 UNIX. The Linux /proc-based Isof reports
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full path names, because the Linux /proc file system provides
them. Lsof on recent builds of Solaris 10 also report full

path names, because those Solaris kernels record the full path
name in the vhode structure.

Otherwise, Isof uses the kernel name cache, where it exists
and can be accessed, and reports some or all path name
components (e.g., the sys and proc.h components of
Jusr/include/sys/proc.h) for these dialects:

Apple Darwin

DC/OSx

FreeBSD

HP-UX, /dev/kmem and PSTAT based

Linux, /dev/kmem-based

NetBSD

NEXTSTEP

OpenBSD

OPENSTEP

Reliant UNIX

SCO OpenServer

SCO|Caldera UnixWare

Solaris 2.x, 7, 8 and 9 (except for some VxFS versions;
see the "Why doesn't Solaris
|sof report VxFS path name
components?' section for more
information)

Solaris 10 (early builds) Tru64 UNIX

Asfar as| can determine, AFS path lookups don't sharein

kernel name cache operations, so Isof can't identify open AFS
path name components. Apparently Solaris VxFS versions 4 and
above don't share in kernel name cache operations, either, so

Isof can't display path name components for those open files.

Since the size of the kernel name cache islimited and the
cacheisin constant flux, it does not always contain the names
of al componentsin an open file's path; sometimes it contains
none of them.

L sof reports the file system directory name and whatever
components of thefile's path it finds in the cache, starting
with the last component and working backwards through the
directoriesthat containit. If Isof finds no path

components, |sof reports the file system device name instead.

When |sof does report some path componentsin the NAME
column, it prefixes them with the file system directory
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name, followed by " -- ", followed by the components --

e.g., lusr -- syg/path.h for /usr/include/sys/path.h. The

" -- " isomitted when |sof finds al the path name components
of afile'sname.

The PSTAT-based HP-UX Isof relies on kernel name cache
contents, too, even though its information comes to | sof

via pstat() function calls. Consequently, PSTAT-based
HP-UX Isof won't always report full paths, but may use the

" -- " partial path name notation, or may occasionally

report no path name at al but just the file system mounted-on
directory and device names.

Lsof can't obtain path name components from the kernel name
caches of the following dialects:

AlX

Only the Linux kernel records full path namesin the

structures it maintains about open files; instead, most

kernels convert path names to device and node number doublets
and use them for subsequent file references once files have
been opened.

To convert the device and node number doublet into a
complete path name, Isof would have to start at the root
node (root directory) of the file system on which the node
resides, and search every branch for the node, building
possible path names along the way. That would be atime
consuming operation and require access to the raw disk
device (usually implying setuid-root permission).

If the prospect of al that local disk activity doesn't
concern you, think about the cost when the deviceis

NFS-mounted.

Try using the file system mount point and node number | sof
reports as parametersto find -- e.g.,

$ find <mount_point> -inum <node_number> -print

and you may get an appreciation of what afile system
directory tree search would cost.

3.3.1 Why do Isof -r reports show different path names?

When you run Isof with itsrepeat ("-r") option, you may
notice that the extent to which it reports path names for
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the same files may vary from cycleto cycle. That happens
because other processes are making kernel calls affecting
the cache and causing entries to be removed from and added
toit.

3.3.2 Why does Isof report the wrong path names?

Under some circumstances Isof may report an incorrect path
name component, especially for filesin arapidly changing
directory like /tmp.

In arapidly changing directory, like /tmp, if the kernel
doesn't clear the cache entry when it removes afile, a

new file may be given the same keys and lead Isof to believe
that the old cache entry with the same keys belongs to the
new file.

L sof triesto avoid this error by purging duplicate entries
from its copy of the kernel name cache when they have the
same device and inode number, but different names.

Thiserror islesslikely to occur in UNIX dialects where the

keys to the name cache are node address and possibly a

capability ID. The Apple Darwin, Digital UNIX, FreeBSD, HP-UX,
NEXTSTEP, OPENSTEP, Solaris, Tru64 UNIX, and UnixWare did ects
use node address. Apple Darwin, FreeBSD, NetBSD, OpenBSD,

Tru64 UNIX, and also use a capability 1D to further identify

name cache entries.

3.3.3 Why doesn't Isof report path names for unlinked (rm'd) files?

When |sof gets path name components from the kernel's name
cache, it does not report the path names of afile that has

been unlinked from its parent directory -- e.g., deleted via

rm, or the unlink() system call -- even when some process may

till hold the file open; Isof reports only the file system's
mounted-on directory and device. That's because path name
components are removed from the kernel name cache when thefile
is unlinked.

Unlinked open files are sometimes used by applications for
temporary, but invisible storage (i.e., Is won't show them,

and no other process can open them.) However, they may
occasionally consume disk space to excess and cause concern
for a system administrator, who will be unable to locate

them with find, Is, du, or other tools that rely on finding

files by examining the directory tree.
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By using Isof's +L option you can see the link count of

open files-- in the NLINK column. An unlinked file will
have an NLINK value of zero. By using the option +L 1 you
can tell Isof to display only fileswhoselink count is

less than one (i.e., zero).

There are some UNIX dialect-specific exceptionsto Isof's
inability to report unlinked path names. They are described in
the answer to the "When will Isof report path names for deleted
files?" question.

3.3.4 Why doesn't Isof report the "correct” hard linked file path
name?

When |sof reports arightmost path name component for a
file with hard links, the component may come from the
kernel's name cache. Since the key which connects an open
file to the kernel name cache may be the same for each
differently named hard link, Isof may report only one name
for all open hard-linked files. Sometimes that will be
"correct” in the eye of the beholder; sometimes it will

not. Remember, the file identification keys significant

to the kernel are the device and node numbers, and they're
the same for all the hard linked names.

3.3.5 When will Isof report path names for deleted files?

L sof will report path names for deleted files for two
dialects: Linux and later builds of Solaris 10.

Deleted Linux path names are reported by default and have
"(deleted)" at their ends.

The display of Solaris 10 deleted path names may be selected
with the -X option. When selected they are also reported with
"(deleted)" at their ends.

3.4 Why islsof so slow?
L sof may appear to be slow if network address to host name
resolution isslow. This can happen, for example, when the
name server is unreachable, or when a Solaris PPP cache daemon

is malfunctioning.

To see if name lookup is causing Isof to be slow, turn it off
with the “-n" option.

Port service name lookup or portmap registration lookup may
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also be causes of low-down. To suppress port service name
lookup, specify the *-P" option.

L sof doesn't usually make direct portmap calls -- only when +M

is specified, or when HASPMAPENABLED is defined during Isof
construction. (The Isof help panel, produced with “lsof -h®

will display the default portmap registration reporting

state.) The quickest first step in checking if Isof is slow

because of the portmapper isto use Isof's " -M" option.

Lsof may be slow if UID to login hame lookups are slow.
Suppress them with “*-1".

On dialects where | sof uses the kernel name cache, try
disabling its use with “*-C". (You cantell if Isof usesthe
kernel name cache by looking for **-C" in Isof's *-h"

output.) Of course, disabling kernel name cache use will mean
that Isof won't report full or partial path names, just file
system and character device names.

If you're just interested in the open files of one process, try
using the **-p <Process-1D>" option to limit Isof to that
process. (The ™™-p" option may also be followed with alist
of Process-1Ds.)

If you're interested in including or excluding certain
commands, try Isof's"-c[*]cmd" option.

If you're interested in certain Internet TCP and UDP states

(e.g., ESTABLISHED) or in excluding some (e.g., CLOSE_WAIT), try
Isof's"-sp:s" option. Moreinformation on it may be found in

the answer to the "How are protocol state name exclusion and

inclusion used?"' question.

Your UNIX diaect may not support "-s p:s* and its associated
performance improvments to Internet-only file processing. You
can find more information on those topics in the answer to the
"Why doesn't my dialect support state name exclusion and
inclusion?" question.

Older AIX Isof may be slow to start because of its oslevel
identity comparison. (Newer AlX Isof uses uname(2).) Seethe
"Why does AIX Isof start so slowly?' and "Why does |sof warn
"compiled for x ... y; thisis z.?" sections for more

information.

3.5 Why doesn't Isof's setgid or setuid permission work?
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If you install Isof on an NFS file system that has been
mounted with the nosuid option, |sof may not be able to
use the setgid or setuid permission you give it, complaining
it can't open the kernel memory device -- e.g., /dev/kmem.

The only solution isto install Isof on afile system that
doesn't inhibit setgid or setuid permission.

3.6 Does |sof have security problems?

| don't think so. However, |sof does usually start with

setgid permission, and sometimes with setuid-root permission.
Any program that has setgid or setuid-root permission,

should always be regarded with suspicion.

L sof drops setgid power, holding it only while it opens
access to kernel memory devices (e.g., /dev/ikmem, /dev/imem,
/dev/swap). That allows Isof to bypass the weaker security

of access(2) in favor of the stronger checks the kernel

makes when it examines the right of the Isof processto

open files declared with -k and -m. Lsof aso restricts

some device cache file naming options when it senses the
process has setuid-root power.

On afew dialects Isof requires setuid-root permission
during its full execution in order to accessfilesin the
/proc file system. These diaectsinclude:

DC/OSx 1.1 for Pyramid systems
Reliant UNIX 5.4[34] for Pyramid systems

When |sof runs with setuid-root permission it severely
restricts all file accesses it might be asked to make with
its options.

The device cache file (typically .Isof _hostname in the home
directory of thereal user ID that executes |sof) has 0600
modes. (The suffix, hostname, is the first component of
the host's name returned by gethostname(2).) However, even
when Isof runs setuid-root, it makes sure the file's
ownerships are changed to that of the real user and group.
In addition, Isof checks the file carefully before using

it (See the question "How do | disable the device cache

file feature or alter it's behavior?' for a description of

the checks.); discards thefileif it fails the scrutiny;
complains about the condition of the file; then rebuilds
thefile.

Open Source Used In NCS4K 6.5.33 207



See the 0ODCACHE file of the Isof distribution for more
information about device cache file handling and the risks
associated with thefile.

3.7 Will Isof show remote hosts using files via NFS?

No. Remember, Isof displays open files for the processes

of the host on which it runs. If the host on which Isof
isrunning is an NFS server, the remote NFS client processes
that are accessing files on the server leave no process
records on the server for |sof to examine.

3.8 Why doesn't Isof report locks held on NFSfiles?

Generally lock information held by local processes on remote
NFSfilesis not recorded by the UNIX dialect kernel. Hence,
Isof can't report it.

One exception is some patch levels of Solaris 2.3, and all
versions of Solaris 2.4 and above. Lsof for those dialects
does report on locks held by local processes on remotely
mounted NFSfiles.

3.8.1 Why does Isof report a one byte lock on byte zero as afull
filelock?

When a process has alock of length one, starting at byte
zero, Isof can't distinguish it from afull file lock.

That's because most UNIX dialects represent both locks the
same way in their file lock (flock or eflock) structures.

3.9 Why does Isof report different values for open files on the
same file system (the automounter phenomenon)?

On UNIX dialects where file systems may be mounted by an
automounter with the “direct” type, Isof may sometimes

report difference DEVICE, SIZE/OFF, INODE and NAME values
when asked to report files open on the file system.

This happens because some files open on the file system --
e.g., the current directory of a shell that changed its
directory to the file system as the file system's first
reference -- may be characterized in the kernel with
temporary automounter node information. The cd doesn't
cause the file system to be mounted.

A subsequent reference to the file system -- e.g., anls
of any placein it -- will cause thefile system to be
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mounted. Processes with files open to the mounted file
system are characterized in the kernel with data that
reflects the mounted file system's parameters.

Unfortunately some kernels (e.g., some versions of Solaris
2.X) don't revisit the process that did only a change-directory
for the purpose of updating the data associated with the

open directory file. The file continues to be characterized
with temporary automounter information until it does another
directory change, even atrivial “cd .".

L sof will report on both reference types, when supplied

the file system name as an argument, but the data I sof
reports will reflect what it finds in the kernel. For the
different types |sof will display different data, including
different major and minor device numbersin the DEVICE
column, different lengths in the SIZE/OFF column, different
node numbersin the INODE column, and slightly different
file system names in the NAME column.

In contrast, fuser, where available, can only report on
one reference type when supplied the file system name as
an argument. Usually it will report on the onethat is
associated with the mounted file system information. 1f
the only reference type is the temporary automounter one,
fuser will often be silent about it.

3.10 Why don't Isof and netstat output match?

L sof and netstat output don't match because |sof reports
the network information it finds in open file system objects
-- e.g., socket files -- while netstat often getsits
information from separate kernel tables.

The information available to netstat may describe network
activities never or no longer associated with open files,
but necessary for proper network state machine operation.

For example, a TCP connection inthe FIN_WAIT [12] state
may no longer have an associated open file, because the
connection has been closed at the application layer and is
now being closed at the TCP/IP protocol layer.

3.10.1 Why can't Isof find accesses to some TCP and UDP ports?
Lsof stands for LiSt Open Files. If thereisno open file

connected to a TCP or UDP port, Isof won't find it. That's
the most common reason why Isof doesn't find a port netstat
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might report open.

Onereason |'ve found on some UNIX didectsisthat their
kernels set aside TCP and UDP ports for communicating with
support activities, running in application layer servers

-- the automounter daemons, and the NFS biod and nfsd
daemons are examples. Netstat may report the portsarein
use, but Isof doesn't.

Another reason is that netstat may also be able to report
aport is open on a particular dialect, because it uses a
source of data different from what |sof uses -- e.g.,

netstat might examine kernel tables or use streams messages
to MIB2, while lsof relies on the information it finds in
open file structures and their descendants.

Sometimes it's possible to search the data netstat and |sof
use. For example, on Linux /proc/tcp and /proc/udp can be
examined. There might an entry there for a particular
protocol and port, but if the line on which the port appears
doesn't have an inode number that matches an inode number
of an open file, Isof won't be able to identify the process
using the port.

Thisisatough question to which there is no easy answer.

3.11 Why does Isof update the device cache file?

At the end of the Isof output you may see the message:

Isof: WARNING: /Homes/abe/.Isof _vic was updated.

In this message /Homes/abel/.Isof _vic is the path to the
private device cachefile for login abe. (See 0ODCACHE.)

L sof issues this message when it finds it necessary to
recheck the system device directory (e.g., /dev or /devices)
and rebuild the device cache file during the open file

scan. Lsof may need to do these thingsit finds that a
device directory node has changed, or if it cannot find a
devicein the cache.

3.12 Why doesn't Isof report state for UDP socket files?

L sof reports UDP TPI connection state -- TS _IDLE (Idle),
TS BOUND (Bound), etc. -- for some, but not all diaects.
TPI stateis stream-based TCP/IP information that isn't
available in many dialects.
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A fairly weak general ruleisif netstat(1) reports UDP
TPI state, Isof may be able to report it, too. But don't

be surprised if Isof failsto report UDP TPI state for your
dialect. Other factorsinfluence Isof's ability to report
UDP TPI state, including the availability of state number
datain kernel structures, and state number to state name
conversion data.

3.13 | am editing afile with vi; why doesn't Isof find the file?

Classic implementations of vi usually don't keep open thefile
being edited. (Newer ones may do so in order to maintain an
advisory lock.) Instead classic vi opensthe file, makes a
temporary copy (usualy in /tmp or /usr/tmp), and does its work
in that file. When you save the file being edited from a

classic vi implementation, it reopens and rewrites thefile.

During aclassic vi session, except for the brief periods when
vi isreading or rewriting the file, Isof won't find an open
reference to the file from the vi process, because there is
none.

3.14 Why doesn't Isof report TCP/TPI window and queue sizes for my
dialect?

L sof only reports TCP/TPI window sizes for Solaris, because
only its netstat reports them. Theintent of providing

TCP/TPI information in Isof NAME column output is to make
it easier to match netstat output to Isof output.

In general Isof only reports queue sizes for both TCP and

UDP (TPI) connections on BSD-derived UNIX dialects, where
both sets of values appear in kernel socket queue structures.

SY SV-derived UNIX dialects whose TCP/IP implementations
are based on streams generally provide only TCP queue sizes,
not UDP (TPI) ones.

While you may find that netstat on some SY SV-derived UNIX
dialects with streams TCP/IP may report UDP (TPI) queue
sizes, you will probably also find that the sizes are always
zero -- netstat supplies a constant zero for UDP (TPI)

gueue sizes to make its headers align the same for TCP and
UDP (TPI) connections. Solaris seemsto get it right --

i.e., its netstat does not report UDP (TPI) queue sizes.

When in doubt, | chose to avoid reporting UDP (TPI) queue
sizesfor UNIX dialects whose netstat-reported values |
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knew to be a constant zero or whose origin | couldn't
determine. OSR isadialect in this category.

3.14.1 Why doesn't Isof report socket options, socket states, and TCP
flags and values for my dialect?

Thelsof -T argument, 'f', that selects the reporting of socket
options, socket states and TCP flags was implemented at |sof
revision 4.71 for the following UNIX diaects, providing the
indicated information:

AlX 4.3.2 and 5.1 and above
All socket options and values, socket states, and TCP
flags and values described in Isof (8) are reported.
Apple Darwin 7.2 and above
All socket options and values, socket states, and TCP
flags and values described in Isof (8) are reported.
Digital UNIX and Tru64 UNIX 4.0
All socket options and values, socket states, and TCP
flags and values described in Isof (8) are reported.
FreeBSD 4.9 and above
All socket options and values, socket states, and TCP
flags and values described in Isof (8) are reported.
HP-UX 11.00 (/dev/kmem-based |sof)
All socket options and values are reported. No socket
states are reported. Only the TF_NODELAY TCP flag and
the TF_MSS value are reported.
HP-UX 11.11 and iiiv2 (PSTAT-based |sof)
All socket options and values, and socket states are
reported. No TCP flags or values are reported.
Linux
No socket options and values, socket states, or TCP
flags and values are reported. The support for "-Tf"
could not be added to Linux, because socket options,
socket states, and TCP flags and values are not
available viathe /proc file system.
NetBSD 1.6G and above
All socket options and values, socket states, and TCP
flags and values described in |sof (8) are reported.
OpenBSD 3.4 and above
All socket options and values, socket states, and TCP
flags and values described in Isof (8) are reported.
OPENSTEP 4.2
All socket options and values, socket states, and TCP
flags and values described in Isof (8) are reported.
OpenUNIX 8
All socket options and values, socket states, and TCP
flags and values described in Isof (8) are reported.
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SCO OpenServer Release 5.0.6
All socket options and values, socket states, and TCP
flags and values described in Isof (8) are reported.

Solaris 2.6, 8 and above
The socket option display is limited to BROADCAST,
DEBUG, DGRAM_ERRIND, DONTROUTE and OOBINLINE. Socket
values are limited to KEEPALIVE and LINGER. No socket
states are reported. The TCP DELACK, NODELAY and
SENTFIN flags are reported. The TCP MSSvalueis
reported.

UnixWare 7.1.[134]
All socket options and values, socket states, and TCP
flags and values described in Isof (8) are reported.

3.14.2 Why doesn't Isof report the partial listen queue connection
count for my dialect?

The reporting of partial listen queue connections was added to
-Tf processing at Isof revision 4.76. Currently it is reported
for these diaects:

AlX 4.3.2

Thisdialect is no longer supported, so no attempt

was made to add partial listen queue length support

for it.
AlX 5.1 and above

Partial listen queue information is available.
Apple Darwin 7.2 and above

Partial listen queue information is available.
Digital UNIX 4.0

Thisdialect is no longer supported, so no attempt

was made to add partial listen queue length support

for it.
FreeBSD 4.9 and above

Partial listen queue information is available.
HP-UX 11.00 (/dev/kmem-based |sof)

No partial listen queue information is available.
HP-UX 11.11 and iiiv2 (PSTAT-based |sof)

No partial listen queue information is available.
Linux

No partial listen queue information is available.
NetBSD 1.6G and above

Partial listen queue information is available.
OpenBSD 3.4 and above

Partial listen queue information is available.
OPENSTEP 4.2

Partial listen queue information is available.
OpenUNIX 8
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Thisdialect is no longer supported, so no attempt
was made to add partial listen queue length support
for it.
SCO OpenServer Release 5.0.6
No partial listen queue information is available.
Solaris 2.6, 8 and above
Partial listen queue information is available.
True4 UNIX 5.0
This dialect is no longer supported, so no attempt
was made to add partial listen queue length support
for it.
Trué4 UNIX 5.1
Partial listen queue information is available.
UnixWare 7.1.[134]
Partial listen queue information is available.

3.15 What does "'no more information” in the NAME column mean?

When Isof can find no successor structures -- a gnode,

inode, socket, or vnode -- connected to the file structure

of an open descriptor of aprocess, it reports "no more

information" in the NAME column. The TYPE, DEVICE, SIZE/OFF,
and INODE columns will be blank.

Because the file structure is supposed to contain a pointer
to the next structure of afile's processing support, if
the pointer is NUL, Isof can go no further.

Some UNIX dialects have file structures for system processes
-- e.¢., the sched process -- that have no successor

structure pointers. The "no more information" NAME will
commonly appear for these processesin |sof output.

It may also be the case that |sof has read the file structure
whileit is being assembled and before a successor structure
pointer value has been set. The "no more information” NAME
will again result.

Unless Isof output isfilled with "no more information”
NAME column messages, the appearance of afew should be no
cause for alarm.

3.16 Why doesn't Isof find a process that ps finds?
If Isof failsto display open files for a process that ps

indicates exists, there may be several reasons for the
difference.
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The process may be a"zombie" for which ps displays the
"(defunct)" state. In that case, the process has exited

and has no open file information Isof can display. It does
still have a process structure, sufficient for the needs

of ps.

Another possible explanation is that kernel tables and
structures may have been changing when Isof looked for the
process, making Isof unable to find all relevant process
structures. Try repeating the |sof request.

3.17 Why doesn't -V report a search failure?

The usual reason that -V won't report a search failure is
that 1sof located the search item, but was prevented from
listing it by an option that doesn't participate in search
failure reporting.

For example, this |sof invocation:
$ Isof -V -i TCP@foobar -a-d 999

won't report it can't find the Internet address TCP@foobar,
even if there is an open file connected to that address,
unless the open file also has afile descriptor number of
999 (the "-a-d 999" options).

Compile-time options can also affect -V resultsin much the

sameway. For example, if HASSECURITY and HASNOSOCK SECURITY
are defined at compile time, this|sof invocation, run by a

non-root user:

$Isof -V -cinetd
won't report that it can't find the inetd command, even if
thereis a process running the inetd command, because the
HASSECURITY and HASNOSOCKSECURITY options prevent the
listing of all but the socket files of another user, and
no socket file selector (e.g., "-i") was specified.
3.18 Portmap problems

3.18.1 Why isn't aname displayed for the portmap registration?

When portmap registration reporting is enabled, any time
thereisaregistration for alocal TCP or UDP port, |sof
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displaysit in square brackets, following the port number
or service name -- e.g., = :1234[name]" or ~*:name[100083]".

The TCP or UDP port number or service number (what follows
the ™:") is displayed under the control of the Isof -P

option. Theregistration identity is held by the portmapper

and may be aname or anumber, depending on how the
registration's owner declared it. Lsof reports what the

port map holds and cannot derive aregistration name from
aregistration number.

L sof can be compiled with registration reporting enabled

or disabled by default, under the control of the HASPMAPENABLED
#define (usually in machine.h). Thelsof help panel ("lsof

-h") will show the default. Lsof isdistributed with

reporting disabled by default.

3.18.2 How can | display only portmap registrations?

L sof doesn't have an option that will display only TCP or
UDP ports with portmap registrations. The +M option only
enables the reporting of registration information when
Internet socket files are displayed; +M doesn't select

the displaying of Internet socket files -- the -i option

does that.

This simple Isof pipeto grep will do the job:

$lsof -i +M | grep "\["

Thisworks because -i selects Internet socket files, +M
enables portmap registration reporting, and only output
lines with opening square brackets will have registrations.

When portmap registration reporting is enabled by default,
because the Isof builder constructed it that way, +M is

not necessary. (Thelsof help panel, produced with "I sof
-h™ will display the default portmapper registration
reporting state.) However, specifying +M when reporting
isaready enabled is acceptable, asis specifying -M when
reporting is already disabled.

Digression: Isof will accept "+ or *-' asa prefix to most
options. (That isn't documented in the man page or help
panel to reduce confusion and complexity.) The-i option
is as acceptable as +i, so the above example could be
written alittle more tersely as:
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$Isof +Mi | grep "\["

But be careful to usethe “"Mi" ordering, since “"iM"
implies M is an address argument to i,

3.18.3 Why doesn't Isof report portmap registrations for some ports?

L sof reports portmap registrations for local TCP and UDP
portsonly. It identifieslocal portsthisway:

* The port appears in the local address section of the
kernd structure that containsit.

* The port appears in the foreign address section of a
kernel structure whose local and foreign Internet
addresses are the same.

* The port appears in the foreign address section of a
kernel address structure whose Internet addressis
INADDR_LOOPBACK (127.0.0.1).

Following these rules, Isof ignores foreign portmapped

ports. That's done for reasons of efficiency and possible
security prohibitions. Contacting all remote portmappers
could take along time and be blocked by network difficulties
(i.e., beinefficient). Many firewalls block portmapper
access for security reasons.

L sof may occasionally ignore portmap registration information
for alegitimate local port by virtue of itslocal port

rules. This can happen when a port appears in the foreign

part of its kernel structure and the local and foreign

Internet addresses don't match (perhaps because they're on
different interfaces), and the foreign Internet address

isn't INADDR_LOOPBACK (127.0.0.1).

3.19 Why is “Isof | wc bigger than my system's open file limit?

There is a strong temptation to count open files by piping
Isof output to we. If your purpose isto compare the number
you get to some Unix system parameter that defines the
number of open files your system can have, resist the
temptation.

One reason is that Isof reports a number of "files" that

don't occupy Unix file table space -- current working
directories, root directories, jail directories, text files,

library files, memory mapped files are some. Another reason
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isthat Isof can report afile shared by more than one
process that itself occupies only onefile table slot.

If you want to know the number of open files that occupy

file table dlots, use the +ff option and process the | sof

output's FILE_ADDR column information with standard Unix
toolslike cut, grep, sed, and sort.

Y ou might also consider using use Isof's field output with
+ff, selecting the file struct address with -FF, and
processing the output with an AWK or Perl script. Seethe
list_fields.awk, list_fields.perl, and shared.perl5 scripts

in the scripts/ subdirectory of the Isof distribution for

hints on file struct post-processing filters.

3.20 Why doesn't Isof report file offset (position)?

L sof won't report afile offset (position) valueif the -s
option has been specified, or if the dialect doesn't support
the displaying of file offset (position).

That Isof isreporting only file size isindicated by the
fact that the appropriate column header says SIZE instead
of SIZE/OFF.

If Isof doesn't support the displaying of file offset
(position) -- e.g., for Linux /proc-based |sof -- the -h
or -? output panel won't list the -o option.

Sometimes the availability of file offset information
depends on the dialect'skernel. Thisis particularly true
for socket file offsets.

Maintenance of offsets for pseudo-terminal devices varies

by UNIX diaect and isrelated to how the dialect kernel
implements pseudo-terminal support. Kernelslike AlX, for
example, that short-circuit the transfer of data between

socket and pseudo devices to reduce TCP/IP daemon interrupt
rates won't advance offsets in the TCP/I P daemon socket
files. Instead they will advance offsets in the open

standard 1/0O files of the shell child precess where the
pseudo-terminal devices are used.

When in doubt about the behavior of Isof in reporting file
offset information, do some carefully measured experiments,
consult the |sof sources, or contact me at <abe@purdue.edu>
to discuss the matter. Please follow the reporting guidelines
in the "How do | report an Isof bug?"* section of this FAQ.
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3.20.1 What does Isof report for size when the file doesn't really have
one?

When afile has no true size -- e.g., it's a socket, a

FIFO, or apipe -- Isof tries to report the information it
findsin the kernel that describes the contents of associated
kernel buffers.

Thus, for example, size for most TCP/IP filesis socket
buffer size. The size of the socket read buffer is reported
for read-only files; the size of the write buffer for
write-only files; and the sum of the buffers sizes for
read-write files.

3.21 Problems with path name arguments

3.21.1 How do | ask Isof to search afile system?

Y ou can ask Isof to search for all open files on afile
system by specifying its mounted path name as an Isof
argument -- e.g.,

$ Isof /

Output of the mount command will show file system mounted
path names. It will also show the mounted-on device path
for the file system.

If the mounted-on deviceis a block device (the permission
field in output of “Is-I <device>" startswith a"b/),
you can specify it's name, too -- e.g.,

$ |sof /dev/sdOa

If the mounted-on deviceisn't ablock device -- for example,
some UNIX dialects call a CD-ROM device a character device
(Is output startswith a “c') -- you can force Isof to

assume that the specified device names afile system with

the +f option -- e.g.,

$ Isof +f -- /dev/sdOa
(Note: you must use **--" after +f or -f if afile name
follows immediately, because +f and -f can be followed by

characters that specify flag output selections.)

When you use +f and |sof can't match the device to afile
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system, Isof will issue acomplaint.

The +f option may be used in some dialects to ask Isof to
search for an NFS file system by its server name and server
mount point. If the mount application reports an NFSfile
system mounted-on value that way, then this sample I sof
reguest should work.

$ Isof +f -- fleet:/home/fleet/us

Finally, you can use -f if you don't want a mounted file
system path name to be considered a request to report all
open files on thefile system. Thisis useful when you
want to know if anyoneis using the file system's mounted
path name. This example directs |sof to report on open
access to the /' directory, including when it's being used
as acurrent working or root directory.

$Isof -f -/

The Isof -f option performs the same function as -f does

in some fuser implementations. However, since the Isof -c
option was chosen for another purpose before the *f' option
was added to Isof, +f was selected as the analogue to the
fuser -c option. (Sorry for the potential confusion.)

3.21.2 Why doesn't Isof find all the open filesin afile system?

Lsof may not find all the open filesin afile system for
several reasons.

First, some processes with files open on the file system

may have been changing status when Isof examined the process
table, and Isof "missed" them. Remember, the kernel changes
much faster than Isof can respond to the changes.

Second, be sure you have specified the file system correctly.
Perhaps you specified afileinstead. Y ou can use lsof's

-V option to have |sof report in detail on what it couldn't
find. Make surethe report for the file system you specified
says "file system." Here's some-V output:

$ /Isof -V /tmp /Isof.h /Isof

COMMAND PIDUSER FD TYPE DEVICE SIZE/OFF INODE NAME
Isof 2688 abe txt VREG 18,1,7 1428583 226641 ./lsof

Isof 2689 abe txt VREG 18,1,7 1428583 226641 ./Isof

Isof: no file use located: ./Isof.h
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Y ou can aso use Isof's +f option to force it to consider
apath name as afile system. If Isof can't find afile
system by the specified name, it will issue acomplaint --
eg.,

$ Isof +f -- Jusr
Isof: not afile system: /usr

(/usr isadirectory in the/ file system.)

3.21.3 Why does the | sof exit code report it didn't find open files
when some files were listed?

Sometimes Isof will list some open files, yet return a
non-zero exit code, suggesting it hasn't found all the
specified files.

The first thing you should when you suspect Isof is incorrect
isto repeat the request, adding the -V option. Inthe
resulting report you may find that your file system
specification really wasn't afile system specification,

just afile specification.

Finally, if you specify two files or two file systems twice,
Isof will credit all matchesto the first of the two and
believe that there were no matches for the second. It's
possible to specify asingle file system twice with different
path names by using both its mounted directory path name
and mounted-one device name.

$ Isof +f -V spcuna/sysprog /sysprog
COMMAND PID USER FD TYPE DEVICE SIZE/OFF INODE NAME
ksh 11092 abe cwd VDIR39,0,1 1536 226562 /sysprog

(specuna:/sysprog)

Isof: no file system use located: spcuna:/sysprog
All matches were credited to /sysprog; none to spcuna:/sysprog.
3.21.4 Why won't Isof find all the open filesin adirectory?
When you give Isof asimple directory path name argument
(not afile system mounted-on name), you are asking it to
search for processes that have the directory open as a
file, or as a process-specific directory -- e.g., root or

current working directory.

If you want to list instances of open filesinside the

Open Source Used In NCS4K 6.5.33 221



directory, you need to specify theindividual path names
of those files, or use the Isof +D and +d options.

See the answer to the question "Why are the +D and +d
options so slow?' before you use +D or +d casually.

See the answer to the question "Why do the +D and +d options
produce warning messages?' for an explanation of some
process authority limitations of +D and +d.

3.21.5 Why arethe +D and +d options so slow?

The +D and +d options cause |sof to build a path name search
list for aspecified directory. +D causes |sof to descend

the directory to its furthest subdirectory, while +d

restrictsit to the top level. In both cases, the specified
directory itself isincluded in the search list. In both
symbolic links are ignored.

Building such a search list can take considerable time,

especially when the specified directory contains many files

and subdirectories -- |sof must call the system readlink()

and stat() functions for each file and directory. Storing

the search list can cause |sof to use more than its normal

amount of dynamic memory -- each file recorded in the search
list consumes dynamic memory for its path name, characteristics,
and search linkages. Using the list means Isof must search

it for every open file in the system.

Building the search list for adirectory specified on some
file systems can be slow -- e.g., for an NFS directory with
many files. Some file systems have special logging features
that can introduce additional delays to the building of

the search list -- e.g., NFS logging, or logging on a

Solaris UFSfile system. The bottom lineisthat slow
search list construction may not be so much an Isof problem
as afile system problem. (Hint: if you're using Solaris
UFSlogging, consider specifying the "logging,noatime"
option pair to reduce the number of atime writesto the
UFS logging queue and disk.)

A somewhat risky way to speed up Isof's building of the
search list isto use Isof's **-O" option. It forces | sof

to do al system calls needed to build the search list
directly, rather than in achild process. While direct
system calls are much faster, they can block in the kernel
-- .g., when an NFS server stops responding -- stopping
Isof until the kernel operation unblocks.
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Asan example of theload +D can impose, consider that an
“Isof +D /" on alightly loaded NeXT '040 cube with a 1GB
root file system disk took 4+ minutes of real time. It

also generated several hundred error messages about files
and directories the Isof process didn't have permission to
access with stat(2).

The bottom line isthat +D and +d should be used cautiously.
+D ismore costly than +d for deeply nested directory trees,
because of the full directory descent it causes. So use

+d where possible. And you might need to consider the
performance of the file system that holds the directory

you name with +d or +D.

In view of these warnings, when is it appropriate to use

+D or +d? Probably the most appropriate time is when you
would specify the directory's contents to Isof with a shell
globbing construct -- e.g., “Isof **. If that's what you

need to do, “Isof +d ." is probably more efficient than
having the shell produce a directory list, form it into an
argument vector, and pass the vector to Isof for it to
unravel.

See the answer to the question "Why do the +D and +d options
produce warning messages?' for an explanation of some
process authority limitations of +D and +d.

3.21.6 Why do the +D and +d options produce warning messages?

+D and +d option processing is limited by the authority of
the Isof process -- i.e., Isof can only examine (with
Istat(2) and stat(2)) files the owner of the process can
access.

If the ownership, group membership, or permissions of the
specified directory, file within it, or directory within

it prevents the owner of the Isof process from using Istat(2)
or stat(2) on it, Isof will issue awarning message, naming
the path and giving the system'’s (Istat(2's or stat(2)'s)
reason (errno explanation text) for refusing access.

As an example, assume user abc has a subdirectory in /tmp,
owned by abc and readable, writable and searchable by only
itsowner. If user def asks |sof to search for all /tmp
references with +D or +d, |sof will be unable to Istat(2)

or stat(2) anything in abc's private subdirectory, and will
issue an appropriate warning.
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L sof warnings can usually be suppressed with the -w option.
However, using -w with +D or +d means that there will be
no indication why Isof couldn't find an open referenceto
arestricted directory or something contained in it.

Hint: if you need to use +D or +d and avoid authority
warnings, and if you have super-user power, su and use |sof
with +D or +d asroot.

3.22 Why can't my C compiler find the rpcent structure definition?

When you try to compile Isof your compiler may complain
that the rpcent structure is undefined. The complaints
may look like this:

>print.c: In function “fill_portmap':
>print.c:213: dereferencing pointer to incomplete type
>

The most likely cause is that someone has allowed a BIND
installation to update /usr/include/netdb.h (or perhaps
{usrfinclude/rpc/netdb.h), removing the rpcent structure
definition that Isof expectsto find there.

Only Solaris has an automatic work-around. (See disof.h

in dialects/sun.). The Solaris work-around succeeds because
there is another header file, <rpc/rpcent.h>, with the rpcent
structure definition, and there is a Solaris C pre-processor
test that can tell when the BIND <netdb.h> isin place and
hence <rpc/rpcent.h> must be included.

Doubtlessly there are similar work-arounds possible in

other UNIX dialects whose header files have been "touched”
by BIND, but in general | recommend restoration of the
vendor's <netdb.h> and any other header files BIND might
have replaced. (I think BIND replaces <resolv.h>,
<syg/bitypes.h>, <sys/cdefs.h> -- and maybe others.)

3.23 Why doesn't Isof report fully on file "foo" on UNIX dialect
"bar?'

L sof sometimes won't report much information on a given
file, or may even report an error message in its NAME
column. That's usually because the fileis of a special
type -- e.g., in afile system specific to the UNIX dialect
-- and | haven't used a system where the file appeared
during my testing.
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If you encounter such a situation, send me e-mail at
<abe@purdue.edu> and we may be able to devise an addition to
Isof that will report on the file in question. Please follow

the reporting guidelines in the "How do | report an Isof bug?”
section of thisFAQ. Make sure "lsof" appearsin the

"Subject:" line so my e-mail filter won't classify your letter

as Spam.

3.24 Why do | get acomplaint when | execute Isof that some library
file can't be found?

On systems where the LIBPATH (or the equivalent) environment
variableis used to record the library search path in

executable files when they are built, an incorrect value

may make it impossible for the system to find the shared

libraries needed to load |sof for execution.

This may be particularly true on systems like AIX >=4.1.4,
where the Isof Makefile takes the precautionary step of
using the -bnolibpath loader flag to insure that the path

to the private static |sof library is not recorded in the

Isof binary. Should LIBPATH beinvalid when |sof is built,
it will be recorded in the Isof binary as the default

library path search order and lead to an inability to find
libraries when Isof is executed.

So, if you get missing library complaints when you try to
execute |sof, check LIBPATH, or whatever environment variable
isused on your system to define library search order in
executablefiles. Usethetoolsat your disposal to look

at the library paths recorded in the Isof binary -- e.g.,

chatr on HP-UX, dump on Al X, Idd on Solaris.

Make sure, too, that when the correct library search path
has been recorded in the executable file, the required
library files exist at one or more of the search paths.

3.25 Why does Isof complain it can't open files?

When |sof begins execution, unless it has been asked to
report only help or version information, typically it will
attempt to access kernel memory and symbol files -- e.g.,
/unix, /dev/kmem. Even though Isof needs only permission
to open these files for reading, read access to them might
be restricted by ownerships and permission modes.
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So the first step to diagnosing Isof problems with opening
filesisto usels(1) to examine the ownerships and permission
modes of the files that Isof wantsto open. You may find

that 1sof needs to be installed with some type of special
ownership or permission modes to enable it to open the
necessary filesfor reading. See the "Installing L sof"

section of OOREADME for more information.

3.26 Why does Isof warn "compiled for x ... y; thisis z."?

Unless warnings are suppressed (with -w) or the kernel
identity check symbol (HASKERNIDCK) definition has been
deleted, al but one Isof diaect version (exception:
/proc-based Linux Isof) compare the identity of the running
kernel to that of the one for which Isof was constructed.

If the identities don't match, |sof issues awarning like

this:

Isof: WARNING: compiled for Solaris release 5.7; thisis 5.6.

Two kernel identity differences can generate thiswarning
-- the version number and the release number.

Build and running identity differences are usually significant,
because they usually indicate kernels whose structures are
different -- kernel structures commonly change at dialect
version releases. Since |sof reads data from the kernel

in the form of structures, it is sensitive to changesin

them. The general ruleisthat an Isof compiled for one
UNIX dialect version will not work correctly when run on
adifferent version.

There are three work-arounds: 1) use -w to suppress the
warning -- and risk missing other warnings; 2) permanently
disable the identity check by deleting the definition of
HASKERNIDCK in the dialect's machine.h header file -- with
the same risk; or 3) rebuild Isof on the system where it

isto berun. (Deleting HASKERNIDCK can be done with the
Customize script or by editing machine.h.)

Generally checking kernel identity isaquick operation

for Isof. However, it is potentialy slow under AlX, where
Isof must run /usr/bin/oslevel. To speed up Isof, use -w

to suppress the /usr/bin/oslevel test. See "Why does AlX
Isof start so lowly?* for more information.

3.27 How can | disable the kernel identity check?
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The kernel identity check is controlled by the HASKERNIDCK
definition. When it is defined, most dialects (exclusion:
/proc-based Linux Isof) will compare the build-time kernel
identity with the run-time one.

To disable the kernel identity check, disable the HASKERNIDCK
definition in the dialect's machine.h header file. The

Customize script can be used to do that in its section

about the kernel identity check.

Caution: while disabling the kernel identity check may

result in smaller Isof startup overhead, it comes with the

risk of executing an Isof that may produce warning messages,
error messages, incorrect output, or no output at all.

3.28 Why don't ps(1) and Isof agree on the owner of a process?

Generally the user ID Isof reportsin its USER column is
the process effective user 1D, as found in the process
structure. Sometimes that may not agree with what ps(1)
reports for the same process.

There are sundry reasons for the difference. Sometimes
ps(1) uses a different source for process information,

e.g., the/proc file system or the psinfo structure.

Sometimes the kernel islax or confused (e.g., Solaris

2.5.1) about what ID to report as the effective user ID.
Sometimes the system carries only one user ID in its process
structure (some BSD derivatives), leaving Isof no choice.

The differences between Isof and ps(1) user identifications
should be small and normally it will be apparent that the
confusion is over a process whose application has changed
to an effective user ID different from the real one.

3.29 Why doesn't Isof find an open socket file whose connection
stateis past CLOSE_WAIT?

TCP/IP connectionsin states past CLOSE_ WAIT -- eg.,

FIN_WAIT_1, CLOSING, LAST_ACK, FIN_WAIT_2,and TIME_WAIT
-- don't always have open files associated with them. When

they don't, Isof can't identify them. When the connection

state advances from CLOSE_WAIT, sometimes the open file

associated with the connection is deleted.

3.30 Why don't machine.h definitions work when the surrounding
comments are removed?
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The machine.h header filesin dialect subdirectories have
some commented-out definitions like:

/* #define HASSY SDC "/your/choice/of/path */

Y ou can't smply remove the comments and expect the definition
towork. That'sintended to make you think about what

value you are assigning to the symbol. The assigned value
might have a system-specific convention. HASSY SDC, for
example, might be /var/db/Isof.dc for FreeBSD, but it might

be /var/adm/|sof.dc for Solaris.

Symbols defined in the Isof documentation are described in
OOPORTING, other machine.n comments, and other |sof
documentation files. HASSY SDC, for example, is discussed

in OODCACHE. When comments and documentation don't suffice,
consult the source code for hints on how the symbol is

used.

3.31 What do "can't read inpcb at 0x...", "no protocol control
block”, “no PCB, CANTSENDMORE, CANTRCVMORE", etc. mean?

Sometimes Isof will report "can't read inpch at 0x00000000",

"no protocol control block”, "no PCB, CANTSENDMORE,
CANTRCVMORE" or asimilar message in the NAME column for
open TCP socket files. These messages mean the file's socket
structure lacks a pointer to the INternet Protocol Control

Block (inpcb) where Isof expects to find connection addresses

-- local and foreign ports, local and foreign | P addresses.

The socket file has probably been submitted to the shutdown(2)
function for processing.

In some implementations I sof issues the "no PCB, CANTSENDMORE,
CANTRCVMORE" message, which tries to explain the absence

of aprotocol control block by showing the socket state

settings that have been made by the shutdown(2) function.

If anon-zero address follows the "0x" in the "can't read

inpch" message, it means Isof couldn't read inpcb contents

from the indicated address in kernel memory.
3.32 What do the "unknown file system type" warnings mean?

L sof may report a message similar to"

unknown file system type, v_op: 0x10472f10

in the NAME column for somefiles.
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This means that |sof has encountered a vnode for the file
whose operation switch address (from v_op) referencesa
file system type for which there is no support in Isof.
After Isof identifies the file system type, it uses
pre-compiled code to locate the file system specific node
for the file where Isof findsinformation like file size,
device number, node number, etc.

To get some idea of what the file system type might be,

use nm on your kernel symbol file to locate the symbol name
that corresponds to the v_op address -- e.g., on Solaris

do:

$ nm -x /dev/ksyms | grep 0x10472f10
0x10472f10 ... [file_system_name_vnodeops

Where "file_system _name" is the clue to the unsupported
file system.

L sof doesn't use the v_op address to identify file system
typeson all dialects. Sometimesit uses an index number
it findsin the vnode. It will translate that symbol to

a short name in the warning message -- e.g., "nfs3" -- if
possible.

3.33 Installation
3.33.1 How do | install Isof ?

Thereisno "standard" way to install Isof. Too much

depends on local conditions for me to be able to provide
working install rulesin the Isof makefiles. (The skeleton

install rulesyou will find just give "hints.") Seethe

"Installing Lsof" section of 0OOREADME for afuller explanation.

Toinstal Isof you will need to consider these questions:

* Who should be able to use Isof? (See HASSECURITY and
HASNOSOCKSECURITY in the "Security" section of OOREADME.)

* Where should Isof beinstalled? Thisisadecision
mostly dictated by local conditions. Somewherein
/usr/local -- etc/ or shin/ -- is a common choice.

* What permissions should | give the Isof executable?
The answer to thisvaries by dialect. The make files
haveinstall rulesthat give hints. The "Installing
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Lsof" section of OOREADME gives information, too.

* What if | want to install Isof in a shared file system
for machines that require different Isof configurations?
See the next question and answer, "How do | install a
common Isof when | have machines that need differently
constructed |sof binaries?"

3.33.2 How do | install acommon Isof when | have machines that
need differently constructed Isof binaries?

A dilemmathat faces some system administrators when they
install Isof in ashared file system -- e.g., NFS-- is

that they must have different |sof executables for different
systems.

The answer isto build an |sof wrapper script that is
executed in place of Isof. The script can use system
commands to determine which Isof binary should be executed.

Consider this example. Y ou have HP-UX machines with 32
and 64 bit kernels that share the /usr/local/shin directory
where you want to install Isof. Consequently, on each
system you must use a different Isof executable, built for
the system's bit size. (That's because |sof reads kernel
structures, sized by the kernel's bit size.)

One answer isto install three thingsin /usr/local/shin:
1) a 32 hit Isof aslsof32; 2) a 64 hit Isof as |sof64;
and 3) an Isof script. The script might look like this
one, based on work by Amir J. Katz:

#/bin/sh
x="/usr/bin/getconf KERNEL_BITS" # returns 32 or 64
if Jusr/bin/test "X$x" ="X32"
then
Isof 32 $*
else
if Jusr/bin/test "X$x" ="X64"
then
Isof64 $*
else
echo "Can't determine which Isof executable to use;"
echo "getconf KERNEL_BITS says. $x"
exit 1
fi
fi
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Solaris users should consult "How do | install |sof for
Solaris 7, 8 or 97" for information on asimilar trick
using the Solaris isaexec command.

Users of other dialects might be able to use acommand like
uname(1) that can identify a distinguishing feature of the
system to be incorporated in pre-installed |sof executable
names. For example, use “uname -r~ and install binaries
with suffixes that match “uname -r" output.

3.34 Why do Isof 4.53 and above reject device cache files built
by earlier Isof revisions?

When |sof revisions 4.53 run and encounter a device cache
file built by an earlier revision, it will reject the file

and build anew one. The rejection will be advertised with
these messages:

Isof: WARNING: no /dev device in <name>: 2 sections
Isof: WARNING: created device cache file: <name>

This happens because the header line of the device cache

file was changed at revision 4.53 to contain the number of

the device on which the device directory resides. The old
device cachefile header line -- the "2 sections” linein

the above warning message, node reads "2 sections, dev=600".

Thisis not a serious problem, since |sof automatically
rebuilds the device cache file with the correct header
line.

3.35 What do "like block special" and "like character specia"” mean
in the NAME column?

When |sof comes across an open block or character file
whose device, raw device and inode place it somewhere other
than /dev (or /devices), |sof doesn't report the /dev (or
/devices) name in the NAME column. Instead |sof reports
the file system name and device or path name in the NAME
column and parenthetically adds "like block special <path>"
or "like character special <path>".

The value for <path> will point to ablock or character
devicein /dev (or /devices) whose raw device number matches
that of the open file being reported, but whose device

number or node number (or both) don't match.
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Such an open file is connected to a device node that has

been created in a directory other than /dev (or /devices.)

See mknod(8) for information on how such nodes are created.
(Generally one needs root power to create device nodes with
mknod.)

3.36 Why does an |sof make fail because of undefined symbols?

When |sof is compiled viathe “make’ step and the final
load step fails because of missing symbols, the problem
may not be Isof. The problem may be that |d, called by
the compiler as part of the ‘'make” step, can't find some
library that |sof needs.

First check the last compiler line of the make operation
-- e.g., thelast line with cc or gecc in it before the
undefined symbol report -- for loader arguments, i.e.,
ones beginning with "-1". Except for "-llsof" the rest
name system libraries. ("-L./lib" precedes "-llsof" to
tell the loader itslocation.)

Check that all the named system libraries exist. Look in
/lib and /usr/lib as a start, but that may not be the only
place system libraries live. Consult your dialect's
documentation, e.g., the compiler and loader man pages,
for other possible locations.

If some system library doesn't exist, that may mean it was
never installed or was removed. You'll haveto re-install
the missing library.

Y ou may find that all the system libraries |sof uses exist.
Y our next step might be to use nm and grep to seeif any
of them contain the undefined symbols.

$nm library | grep symbol

If the undefined symbol exists in some library named by

the Isof make step, then you might have a problem with some
environment variable that controls the load step. The most
commonisLD LIBRARY_PATH. It may have a setting that
causes |d to ignore a directory containing alibrary Isof

names. If thisisthe case, try unsetting LD_LIBRARY_PATH
in the environment of the Id process -- e.g., do:

$unset LD_LIBRARY_PATH
or
% unsetenv LD_LIBRARY_PATH
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Consult your Id man page for other environment variables
that might affect library searching -- e.g., LIBPATH, LPATH,
SHLIB_PATH, etc.

If the undefined function doesn't exist in any libraries
Isof names, check other libraries. Seeif the function
has a man page that namesitslibrary. If thelatter is
true, please let me know, because that is an Isof problem
| need to fix.

If none of these solutions work for you, send me some
documentation viae-mail at <abe@purdue.edu>. Include “uname
-a output, the output of the Isof “Configure ...” and “make’

steps, and the contents of the environment in force when the
‘make’ step was executed -- e.g., “env’ or “printenv’ output.

If you've located the libraries | sof names, send me that
information, too. Make sure "Isof" appearsin the " Subject:"

line so my e-mail filter won't classify your letter as Spam.

3.37 Command Regular Expressions (RES)

3.37.1 What are basic and extended regular expressions?
Lsof's "-c" option allows the specification of regular
expressions (REs), enclosed in two slash (/') characters and
followed by these modifiers:

b the RE isabasic RE.
i ignore case.

X the RE is an extended RE (the default).

Note: the characters of the regular expression may need to
be quoted to prevent their expansion by the shell.

Example: this RE is an extended RE that matches exactly
four characters, whose third may be an upper ('O") or lower
case (‘o) oh:

-c/™.0.9%/i

For simplicity's sake, an RE that is acceptable to egrep(1)
isusually called an extended RE.

REs suitable for the old line editor, ed(1), are often
called basic REs (and sometimes also called obsolete).

These are some ways basic REs usually differ from extended
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REs. (There are other differences.)

* I+, 2, ', and '} are ordinary characters.

* “Nisan ordinary character except at the beginning of
the RE.

* *$ isan ordinary character except at the end of the
RE.

* “*'isan ordinary character if it appears at the
beginning of the RE.

For more information on REs and the distinction between
basic and extended REs, consult your dialect's man pages
for ed(1), egrep(1), sed(1), and possibly regex(5) or
regex(7).

3.37.2 Why can't | put aslash in acommand regular expression?

Since a UNIX command name is the last part of a path to

the command's executable, the |sof command regular expression
(RE) syntax uses dash (/") to mark the beginning and end

of an RE. Slash may not appear in the RE and the *\'

back-dlash escapeisineffective for "hiding" it.

More likely than not, if you try to put aslash in an |sof
command RE, you'll get this response:

$lsof -g.V/ ...
Isof: invalid regexp modifier: /

Lsof iscomplaining the the first character it found after
the second dlash isn't an Isof command RE modifier -- 'b',
i, or'x'.

3.37.3 Why does Isof say my command regular expression wasn't found?

When you use both forms of |sof's -c option --

*-c <command>" and **-c /RE/[m]" -- and ask that |sof
do averbose search ("°-V"), you may be surprised that
Isof will say that the regular expression wasn't found.

This can happen if the **-¢ <command>" form matchesfirst,
because then the " -¢c/RE/[m]" test will never have been

applied. For example:

$ ./Isof -clsof -¢/*..0.%/ -V -adcwd
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COMMAND PIDUSER FD TYPE DEVICE SIZE/OFF NODE NAME
Isof 7850 abe cwd VDIR 6,0 204896442/ (/dev/sd0a)
Isof: no command found for regex: *..0.$

The “"-clsof" option matched first, so the -c/"..0.%/
option wasn't tested.

3.38 Why doesn't Isof report on shared memory segments?

L sof reports on shared memory segments only if they're
associated with an open file. That's consistent with Isof's
mission -- to LiSt Open Files. Shared memory segments with
no file associations aren't open files.

That's not to say that areport on shared memory segments
and their associated processes wouldn't be useful. But it
callsfor anew tool, not more baggage for |sof.

3.39 Why does Isof report two instances of itself?

When you ask Isof to report al open filesand it has
permission to do so, you may see two Isof processesin the
output. The processes are connected via pipes -- e.g.,
here'san HP-UX 11 example.

COMMAND PIDUSER FD TYPE DEVICE...

Isof 29450 abe 7w PIPE 0x48732408 ...
Isof 29450 abe 8r PIPE 0x48970808 ...

Isof 29451 abe 6r PIPE 0x48732408 ...
Isof 29451 abe 9w PIPE 0x48970808 ...

Thefirst process will usually be the Isof you initiated;
the second, an Isof child processthat is used to isolate
its parent process from kernel functions that can block --
e.g., readlink() or stat().

Information to and from the kernel functions is exchanged
viathe two pipes. When the parent process detects that

the child process has become blocked, it attempts to kill

the child. Depending on the UNIX dialect that may succeed
or fail, but the parent won't be blocked in any event.

Seethe"BLOCKS AND TIMEOUTS" and "AVOIDING KERNEL BLOCKS"
sections of the Isof man page for more information on why

the child processis used and how you can specify | sof

optionsto avoid it. (Caution: that may berisky.)
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3.40 Why does I sof report \n' in device cache file error messages?

L sof revisions prior to 4.58 may report \n' in error
messages it delivers about problems in the device cache
file-- eg.,

Isof: WARNING: no ...: 4 sections\n

That's deliberately done to show the exact contents of the
device cachefile line about which Isof is complaining,
including itsterminating NL (New Line) \n' character.

In the above example the line in the device cache file
causing the Isof complaint contains "4 sections” and ends
witha'\n'.

At revision 4.58 and above, device cache error messages
like the one in the above exampl e have been changed to
read:

Isof: WARNING: no ...: line "4 sections"

Theterminal \n' is no longer reported, the line contents
are enclosed in double quote marks ("), and the word
"line" has been added as a prefix to denote that what
followsisaline from the device cachefile.

3.41 Kernel Symbol and Address Problems

3.41.1 What does "Isof: WARNING: name cache hash size length error: 0"
mean?

When run on some systems, |sof may issue this warning:

Isof: WARNING: name cache hash size length error: O

That is an example from a FreeBSD system where |sof reads
the kernel's _nchash variable and findsits value is zero.

Similar warnings include:

WARNING: kernel name cache size:
WARNING: can't read kernel's name cache:
WARNING: no name cache address
WARNING: name cache hash size length error:
WARNING: unusable name cache size:

These warnings are issued when Isof is attempting to read
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the kernel's name cache information. They are usually the
result of a mis-match between the addresses for kernel
symbols |sof getsvianlist(2) and the addresses in use by
the kernel.

L sof usualy gets kernel symbol addresses from what it
believes to be the kernel boot file. In FreeBSD, for

example, that's the path returned by getbootfile(3), usually
/kernel. The boot file can have other namesin other UNIX
dialects -- /unix, /vmunix, /bsd, /netbsd, /mach, /stand/vmunix,
efc.

L sof will get incorrect (mismatched) addresses from the
boot fileif it has been replaced by a newer one which
hasn't yet been booted -- e.g., if thisis donein FreeBSD:

# mv /kernel /kernel.OLD
# mv /kernel NEW /kernel

Until the FreeBSD system is rebooted, the booted kernel is
/kernel .OLD, but getbootfile() saysitis/kernel. If

symbol addresses important to Isof in /kernel.OLD and
/kernel don't match, the Isof WARNING messages resullt.

3.41.2 Why does Isof produce "garbage" output?

Kernel name cache warnings may not be the only sign that
Isof is using incorrect symbol addresses to read kernel
values. If there's no reasonable test Isof can make on
what it reads from the kernel, it may issue other warnings
or even report nonsensical resullts.

The warnings may appear on STDERR, such as:

Isof: can't read proc tableinfo

Or the warnings may appear in the NAME column as messages
saying |sof can't read or interpret some kernel structure --

eg.,

... NAME
... can't read file struct from 0x12345

One possible work-around is to point |sof's kernel symbol
address gathering at the proper boot file. That can be

done with Isof's -k option -- e.g.,

$ Isof -k /kernel.OLD
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The best work-around is to make sure the standard boot file
is properly sited -- e.g., if you've moved a new /kernel
in place, boot it.

3.42 Why does Isof report open files when run as super user that
it doesn't report when run with lesser privileges?

The most likely cause is that the HASSECURITY option was
selected when the Isof executable was built.

If HASSECURITY is defined when Isof is built, and Isof is
run with the privileges of a non-ROOT user, it will only
list open files belonging to the user. The same |sof
executable, when run with root user privileges, will list

all open files.

However, if HASSECURITY and HASNOSOCKSECURITY are both
defined when Isof is built, Isof will list open files

belonging to the user and will also list anyone else's open

socket files, provided their listing is selected with the

-i" option.

So first ask yourself if the process whose open files | sof
won't list belong to a user other than the one under which
you're running Isof, and are not open socket files. If
either istrue, use Isof's help (-h or -?) option and look
for aline near the bottom of the help panel that says:

"..canlistdl files..."

If theleading "..." says"Only root" then HASSECURITY was
defined when Isof was built. If thetrailing"..." says
", but anyone can list socket files' then HASNOSOCKSECURITY

was aso defined.

Should you want an Isof not built with HASSECURITY defined,

rerun the Isof Configure script. If you let Configure do

customization, make sure you answer 'n' when it asksiif

you want to enable HASSECURITY and HASNOSOCKSECURITY. If
you don't need to do customization, you can rebuild | sof

with the "-n" option to Configure. Here's an example of

such arebuild sequence:

$ Configure -clean
$ Configure -n <dialect-abbreviation>
$ make
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Moreinformation on the HASSECURITY and HASNOSOCKSECURITY
options may be found in the " Security" section of the
OOREADME file of the Isof distribution.

3.43 Test Suite Problems
3.43.1 Errors al tests can report:
3.43.1.1 Why do tests complain "ERROR!!! can't execute ../Isof"?

All testsin the test suite expect an executable |sof file
to exist in the tests parent directory, ../Isof.

If there's none there, the testsMakefile has arule to
make it, but there are probably circumstances where that
rule may fail.

The work-around is to re-Configure and re-make Isof, then
run the test suite.

3.43.1.2 Why do tests complain "ERROR!!! can't find ..." afile?

Many tests create (or use from a supplied environment
variable path) atest file and use Isof to find it. When
Isof can't filethefile, the tests report the error with
messages of the form:

ERROR!!! can'tfind ... : <somefile path>
or
ERROR!!! |sof couldn't find ...

These type of error messages mean that the Isof field output
delivered to the test didn't contain afile that the test

could identify asthe oneit intended Isof to find. It

might also mean that the process information -- command
name, PID or parent PID -- didn't match what the test
expected.

This could imply abug inthetest or abuginlsof. Try
using Isof to find aknown file that is open. For example,
while in the tests sub-directory, do this:

$ sleep 30 < Makefile
$ ../Isof Makefile

If Isof doesn't report that Makefile is open, then the
fault may be with Isof. If Isof reportsthefileis open,
search further in the test code for the failure cause.
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3.43.1.3 Why do some tests fail to compile?

If atest suite program failsto compile, it may be because
I've never had an opportunity to compile the test on the
particular UNIX version you are using.

See Appendix B in OOTEST for alist of the UNIX dialects
where the test suite has been validate.

3.43.1.4 Why do some tests always fail ?

There are several testsin the optional group that have
conflicting or special requirements:

LTbigf  needsadialect and file system that support
largefiles.

LTlock  won't work if the tests/ sub-directory is
on an NFSfile system.

LTnfs  won't work if the tests/ sub-directory is
not on an NFSfile system.

So for two testsin particular, LTlock and L Tnfs, one will
generaly fail.

Some failing tests can be run successfully by supplying to
them a path to the appropriate type of file system with
the -p option.

3.43.1.5 Why does the test suite say it hasn't been validated on
my dialect?

When you use the default rule of the test suite's Makefile,
it may issue this complaint:

$ cd tests

$ make

IHNWARNING!!

Thisdialect or its particular version may not have
been validated with the |sof test suite. Consequently
some tests may fail or may not even compile.

IHWARNING!!!

Y ou are then given the opportunity to answer 'y' to have
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the test suite operation continue.

This message means that the tests/TestDB file in the tests
sub-directory doesn't show that the test suite has been

run with the combination of compiler flags found in
tests/config.cflags. The tests might nor run; they may
encounter compiler failures.

See OOTEST for more information on the UNIX dialects where
the test suite has been validated and on the workings of
TestDB and its supporting scripts.

When the testsM akefile "auto" rule is used, the message
ismore terse and the condition is fatal.

This suite has not been validated on:

<dialect_description>

No opportunity to continue is offered.

The tests/Makefile "silent” rule will skip checking for
the validation footprint.

3.43.1.6 Why do the tests complain they can't stat() or open()
/dev/mem or /dev/ikmem?

When the tests detect that |sof for the dialect readsits
information from kernel memory (i.e., the LT_KMEM definition
is present in tests/config.cflags), and when the | sof

executable path is ../Isof, the tests make sure they can

stat() and open() for read access the relevant kernel memory
devices, /dev/kmem and possibly /dev/mem.

If those stat() or open() operations fail, the tests issue

an error message and quit. The message explains why the
system rejected the operation in terms of system "errno”
symbols and messages. More often than not the explanation
will be that the process lacks permission to access the
indicated device node.

One work-around isto give the |sof executable being tested

the necessary permission -- e.g., via chgrp, chmod, etc.

--and setitspath inthe LT_L SOF_PATH environment variable.
(See OOTEST.)

Another work-around is to make sure the process that runs
the tests has the necessary permissions -- e.g., run it as
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root, or enable the process login to access the resources.

For example, | can run the tests on my personal work-station
because /dev/kmem and /dev/mem are readable by the "kmem"
group and my loginisin that group.

3.43.2 LThigf test issues

3.43.2.1 Why does the L Thigf test say that the dialect doesn't
support large files?

Large file support is defined dialect by dialect in the
Isof source files and Configure script. If largefile
support isn't defined there, it isn't defined in the L Thigf
test.

If you think that's wrong for a particular dialect, contact me
viae-mail at <abe@purdue.edu>. Make sure "Isof" appearsin the
"Subject:" line so my e-mail filter won't classify your letter

as Spam.

3.43.2.2 Why does L Thigf complain about operations on its config.L Thigf*
file?

The LThigf must be able to write alarge file test (size
> 32 bits) and seek within it and the process file ulimit
size must permit the operation. If the default location
for the test file, testy/, isn't on afile system enabled
for large file operations or if the process ulimit file
block sizeistoo small, Isof will get file operation
errors, particularly when seeking

There may be awork-around. Specify the path to afile

L Thigf can writein afile system enabled for large file
operations a the -poption. Make sure that the ulimit file
block size permitswriting alarge file. For example,
presuming /scratch23 is large-file-enabled, and presuming
you have permission to raise the ulimit file block size,
this shell commands will allow the LThigf test to run on
AlX:

$ /L Tbigf -p /scratch23/abe/bigfile
(Note: syntax for the ulimit command varies by dialect and
by shell. Discovering the proper variant isleft to the

reader.)

More information on this subject can be found in the L Thigf
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description in the 00TEST file. If course, the LThigf.c
source file in tests is the ultimate source of information,

3.43.2.3 Why does L Thigf warn that |sof doesn't return file offsets?

On some dialects (e.g., Linux) Isof can't report file
offsets, because the data access method underlying | sof
doesn't provide them. If LTbigf knows that Isof can't
report file offsets for the dialect, it issues this warning:

LThigf ... WARNING!!! |sof can't return file offsets
for this dialect, so offset tests have
been disabled.

L Thigf then performs the size test and skips the offset
tests.

For more information see 00TEST and the "Why doesn't
/proc-based Isof report file offsets (positions)?' Q& A of
thisfile.

3.43.3 Why does the L Thasic test complain "ERROR!!! |sof this..."
and "ERROR!!! Isof that ..."?

The LThasic test program uses |sof to examine arunning
Isof process. It looks for the Isof current working
directory, executable (if possible), and kernel memory file
(if applicable).

Failuresto find those things result in the L Thasic error
messages. More information on how L Thasic produces the error
messages may be found in the L Thasic.c source file.

On HP-UX 11.11 and higher, for example, if the test's current
working directory is on aloopback (LOFS) file system, LThasic
won't be able to find the current working directory of the | sof
process because of abug in the HP-UX kernel.

The solution for that HP-UX problemisto install an HP-UX
patch. See the answer to the "Why doesn't PSTAT-based |sof
report a CWD that is on aloopback (LOFS) file system?"
question for more information on the patch.

3.43.4 NFS test issues

3.43.4.1 Why does the LTnfs test complain "couldn't find NFSfile ..."?

The LTnfs test must work with an NFS test file. After it
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opensthefileit asksIsof to find it on an NFSfile system.
If thefileisn't on an NFSfile system, Isof won't find it,
and the NFS test script complains and fails.

The work-around is to use -p option to supply apathto a
regular NFSfile (not adirectory) that ison an NFSfile
system that LTnfs can read. Presuming /share/bin/fileis
such afile and can be opened for reading by the LTnfs
test, this sample shell command could be used to run the
L Tnfstest successfully:

$ JLTnfs-p /sharelbin/file

(If the NFSfile system is enabled for large files, the
NFStest will produce the error message described in the
following Q&A.)

3.43.5 LTnlink test issues

3.43.5.1 Why does the LTnlink test complain that itstest fileison
an NFSfile system?

The LTnlink test may complain:

LTnlink ... WARNING!!! test file <path>is NFS mounted.

and then issue an explanation and a hint about using the
-p option.

The LTnlist test does this because of the way NFSfile
links are managed when an NFSfileis unlinked and the
unlinking process still has the file open. Unlike with
fileson alocal file system, when an NFSfilethat is

still open isunlinked, its link count is not reduced.

The file name is changed to a name of the form .nfsxxxx
and the link count is left unchanged until the process
holding the file open closesit. That's done by NFS so it
can keep proper track of the file on NFS clients and servers.

Since the link count isn't reduced when the LTnlink test
program closes the NFS test fileit still has open, |sof

won't find it for LTnlink with alink count of zero.
Consequently, LTnlink disables that test section and issues
itswarning.

The warning suggests that the unlink test section can be
run by giving LTnlink a path to atest file with the -p
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option. That path must name afile LTnlink can write and
unlink. Presuming /scratch23/abe/nlinkfileis on alocal

file system and the LTnlink test can write to it and unlink

it, this sample shell command can be used to run the complete
LTnlink test successfully:

$ LTnlink -p /scratch23/abe/nlinkfile

3.43.5.2 Why does L Tnlink delay and report "waiting for link count
update: ..."?

On some UNIX dialects and file system combinations the
updating of link count after afile has been unlinked can
be delayed. Consequently, Isof won't be able to report
the updated link count to LTnlink for awhile.

When |sof doesn't report the proper link count to LTnlink,
it sleeps and repeats the Isof call, using the "waiting

for link count update: ..." message asasignal that itis
waiting for the expected |sof response. The wait cycle
duration is limited to approximately one minute.

3.43.6 LTdnlc test issues

3.43.6.1 Why won't the LTdnlc test run?

Lsof isunable to access the DNLC cache on Al X, because the
kernel symbolsfor the DNLC aren't exported. Contact IBM
to learn why that decision was made.

The LTdnlc test won't work on Apple Darwin because | sof
can't obtain reliable DNLC information.

The LTdnlc test may fail on other dialects. Failure causes
include: abusy system with a DNLC that is changing rapidly;
path name components too large for the DNLC; afile system
-- .g., NFS, /tmp, loopback -- which doesn't fully

participate in the DNLC; or DNLC limitations (Many DNLC
implementations will only store path name components if
they are 31 characters or less.)

If you suspect the file system doesn't fully participate
in kernel DNLC processing, as awork-around rebuild and
test Isof on one that does.

3.43.6.2 What does the LTdnlc test mean by "... <path> found: 100.00%"?

Even when it succeeds the L Tdnlc test will report:
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LTdnlc ... /export/home/abe/src/lsof4/tests found: 100.00%

This message means that the LTdnlc test asked Isof to find
thefile at the indicated path five times and |sof found

the full path name in the indicated percentage of calls.
The LTdnlc test considersit afailure if the percentage
falls below 50.0%

3.43.6.3 Why does the DNLC test fail ?

The DNLC test may fail when some component of the | sof
tests/ sub-directory can't be cached by the kernel DNLC.
Some kernels have alimit on the length of individual
components (typically) 32.

3.43.7 Why hasn't the test suite been qualified for 64 bit HP-UX
11 when Isof is compiled with gcc?

When | attempted to qualify Isof for HP-UX 11, compiled
with gce 3.0, the LTsock test failed. | traced the failure

to agcc compilation error. Because LTsock is an important
test, | didn't feel that the test suite was qualified if

it failed.

L Tsock compiles and runs correctly on 64 bit HP-UX 11 when
compiled with HP's ANSI-C.

3.43.8 L Tszoff test issues

3.43.8.1 Why does L Tszoff warn that |sof doesn't return file offsets?

On some dialects (e.g., Linux) Isof can't report file
offsets, because the data access method underlying | sof
doesn't provide them. If LTszoff knows that Isof can't
report file offsets for the dialect, it issues this warning:

LTszoff ... WARNING!!! |sof can't return file offsets
for this dialect, so offset tests have
been disabled.

L Tszoff then performs the size test and skips the offset
tests.

For more information see 00TEST and the "Why doesn't
/proc-based Isof report file offsets (positions)?' Q& A of
thisfile.
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3.43.9 LTlock test issues

3.44 File descriptor list (the "-d" option) problems

3.44.1 Why does Isof reject a ™ "-d" FD list?

Lsof rejects **-d" FD lists that contain both exclusions
and inclusions with messages like:

Isof: exclude in aninclude list: A1
Isof: include in an excludelist: 2

That's because “-d" FD lists are processed as ORed lists,
s0 it makes no sense for them to contain both exclusions
and inclusions.

l.e.,, if a-d" FD list wereto contain “*cwd,1", the
“Aewd" member is useless, because the 1" member
dominates by saying "include only FD 1". That effectively
excludes ““cwd" FD.

Note that lists may have multiple members of the same type,
exclude or include. They are processed as an ORed set.

If an FD isn't excluded by any member of an exclude list,
itisselected. If an FD isincluded by any member of an
includelist, it is selected.

3.44.2 Why are file descriptors other than those in my FD list
reported?

The FD list that follows *"-d" excludes or includesfile
descriptors, but unless the “-a' (AND) option is specified,
the FD list selections are ORed to the other selections.
For example, the following Isof command will cause all file
descriptors to be listed for the Isof command, and all but
the cwd descriptor for al other commands, probably not
what was intended.

$ Isof -clsof -d*cwd
Hint: use -a" -- e.g.,

$ |sof -clsof -a-d*cwd

3.45 How can | supply device numbers for inaccessible NFSfile
systems?
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When |sof can't get device numbers for inaccessible NFSfile
systemsvia stat(2) or Istat(2), it attempts to get them from

the mount table's dev=xxx options. Successes are reported with
awarning message that indicates the source of the device
number and that output might be incomplete as a consequence of
the warnings.

Some system mount tables -- e.g., Linux /proc/mounts -- don't
have adev=xxx option. Inthat case, and provided |sof for the
dialect supports them, you can use the +m option to create a
mount table supplement file and the "+m m" option to useiit.

First check the Isof -h (help) output to see if the +m and

"+m m" options are supported. If they are, use +m to create a
mount table supplement file when all mounted file systems are
accessible. Use"+mm" later to make the supplement available
when some mounted file systems might not be available.

Here's an example that creates a mount supplement filein
$HOME/mnt-sup and later makesiit available to Isof.

$ rm -f $SHOME/mnt-sup
$Isof +m > SHOME/mnt-sup

$ Isof +m $HOM E/mnt-sup <other |sof options>

If Isof hasto get the device number from the supplement, it
will issue an informative warning message. The warning can be
suppressed with Isof's -w option.

Caution! Since the mount table supplement file is static, it
isits supplier's responsibility to update it asfile system
mounts change.

For more information, consult the |sof man page. The

"ALTERNATE DEVICE NUMBERS" section has useful information on
how Isof acquires device numbers when stat(2) or Istat(2)

fail.

3.46 Why won't Isof find open files on over-mounted file systems?

When afile system, /xyz for example, is mounted on the same
mount point as ancther file system, /abc for example, running
Isof with an argument of the path of thefirst file system'’s
mount point -- the over-mounted one, /abc -- probably will not
reveal any files open on /abc.

That's because | sof looks for open files on afile system by
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looking for files with the file system's device number. The

two file systems usually have different device numbers and | sof
determines the device number search key from the supplied name
of the second file system.

A general work-around exists only for Linux. On that UNIX
dialect, when you know the over-mounted file system's mount
point path, you can ask Isof to report on all open files and
grep that output for the path of the over-mounted file system
mount point.

3.47 What can be done when |sof reports no more space?

Many |sof methods cache information in memory, using the
dialects malloc() library function. When malloc() can't
alocate the requested amount of memory, Isof exits with
warning messages similar to this AIX message:

Isof: no more dev-ch space at pid 2257750: 0x82a8e600

L sof then exitsimmediately and produces no more output.

A possible work-around is to increase the memory foot print
of the shell that runsIsof. That is often done with the
ulimit(1) shell command.

3.48 What if the Isof build encounters ar and Id problems?

The Isof main and library Makefiles use the library archiver,
ar, and the system loader, |d, applications. Improperly

located, installed or configured versions of them may cause the
Isof build to encounter errors with them.

The application producing the error should identify itself in
its error messages.

Thefirst thing to check the path of the application that is

being used. Try “which ar’ or “which Id" to seeif perhaps the
PATH used during the build might be causing the wrong archiver
or loader to be used.

If the problem is with the use of the wrong archiver, and it's

not possible to correct the PATH to it, try using the LSOF_AR
environment variable to specify the path to and arguments for
the correct archiver. See 00XCONFIG for more information and
note that LSOF_AR must specify the path to the archive
application and the arguments for it, less the terminating

library and module name arguments.
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If the problem is with the loader, there is no Isof work-

around. That's because Isof calls the loader viathe C

compiler, so the problem must be fixed at the compiler (system)
level.

4.0 AIX Problems

4.1 What isthe Stale Segment 1D bug and why is -X needed?

Kevin Ruderman reports that he has been informed by IBM
that processes using the AIX 3.2.x, 4.1[.12345]], 4.2[.1],
and 4.3.x kernel's readx() function can cause other AIX
processes to hang because of what appears to be file system
corruption.

Thisfailure, known as the Stale Segment 1D bug, is caused
by an error in the Al X kernel's journaled segment memory
handler that causes the kernel's dir_search() function
erroneously to believe directory entries contain zeroes.

The process using the readx() call need not be doing anything
wrong. Usually the system must be under such heavy load
that the segment 1D being used in the readx() call has been
freed and then reall ocated to another process since it was
obtained from kernel memory.

L sof uses the readx() function to access library entry
structures, based on the segment 1D it finds in the proc
structure of aprocess. Since IBM prabably will never fix
the kernel bug, 1've added an Al X-specific option to |sof
that controlsits use of the readx() function.

By default |sof readx() use is disabled; specifying the
“-X" option enables readx() use.

If you want to change the default readx() behavior of AIX

Isof, change the HASXOPT, HASXOPT_ROOQOT, and HASXOPT_VALUE
definitionsin dialects/aix/machine.h. You can also use

these definitions to enable or disable readx() -- consult

the commentsin machine.h. Y ou may want to disable readx()

use permanently if you plan to make Isof publicly executable.

When HASXOPT_ROOT is defined, Isof will restrict use of

the -X option to processes whose real UID isroot; if

HASXOPT_ROOT isn't defined, any user may specify the -X

option. The Customize script offers the option to change
HASXOPT_ROOQOT when HASXOPT is defined and HASXOPT_ROOQT is
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named in any dialect's machine.h header file.

| have never seen Isof cause a problem with its use of
readx(), but | believe there is some chance it could, given
the right circumstances.

4.1.1 Stale Segment ID APAR

Here are the detail s of the Stale Segment ID bug and IBM's
response, provided by Kevin Ruderman.

AIX V3

APAR=ix49183
user process hangs forever in kernel dueto file
system corruption

STAT=closed prs TID=tx2527 ISEV=2 SEV=2
(A "closed prs' is one closed with a Permanent
ReStriction.)

RCOMP=575603001 aix v3 for rs/6 RREL=r320

AIX V4 (internal defect, no apar #)
prefix p
name 175671
abstract KERMP: loop for ever in dir_search()

Problem description:

1. Some user application -- e.g., Isof -- gets the segment
ID (SID) for the process private segment of atarget
process from the process table.

2. Thetarget process exits, deleting the process private
segment.

3. The SID isreallocated for use as a persistent segment.

4, The user application runs again and tries to read the
user area structure from /dev/mem, using the SID it read
from the process table.

5. The loads done by the driver for /dev/imem cause faults
in the directory; new blocks are allocated; the size
changed; and zero pages created.

6. The next application that looks for afilein the affected
directory hangsin the kernel's dir_search() function
because of the zero pages. This occurs because the
kernel's dir_search() function loops through the variable

Open Source Used In NCS4K 6.5.33 251



length entries one at atime, moving from one to the
next by adding the length of the current entry to its
address to get the address of the next entry. This
process should end when the current pointer passes the
end of the known directory length.

However, while the directory length has increased, the
entry length data has not, so when dir_search() reaches
the zero pages, it loops forever, adding alength of
zero to the current pointer, never passing the end of
the directory length. The application processis hung;
it can't be killed or stopped.

IBM closed the problem with a PRS code (Permanent ReStriction)
under AIX Version 3 and had targeted afix for AIX 4.2. They
have recently (I became aware of it September 10, 1996)
cancelled the defect report altogether and have indicated they

are not going to fix the defect.

4.2 Geec Work-around for AIX 4.1x

When gcc is used to compile Isof for AIX 4.1x, it doesn't
align one element of the user structure correctly. Xlc
seesthe U_irsselement asatype "long long" and aligns

it on an 8 byte boundary. That's because the default mode
of xlc is-glonglong; when -glonglong is enabled, the
_LONG_LONG symbol is aso defined.

Gee sees U_irss as atwo element array of type long, because
_LONG_LONG isn't defined. Hence gec alignsthe U_irss
element array on a4 byte boundary, rather than an 8 byte
one, making the gcc incantation of the user structure 4

bytes shorter than xIc's.

When the length of gec's user structureis supplied as
argument 4 to the undocumented getuser() function of the
AlX kernel, getuser() rejectsit as an incorrect size and
returns EINVAL.

L sof has awork-around for this problem. It involvesa
special test in the Configure script when the "aixgcc"
Configure abbreviationis used -- e.g.,

$ Configure -n aixgcc
Thetest isto compile asmall program with gcc and check

the alignment of U _irss. If it'snot aligned on an 8 byte
boundary, the Configure script makes a special copy of
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<sys/user.h> in ./did ectdaix/aix<AlX_version> whose
U_irsswill align properly, and generates compile time
optionsto useit.

While | have tested this work-around only with 4.1.4, it
should work with earlier versions of AlX 4.1. It does not
work for AlX 4.2; adifferent work-around is employed there.
(See the next section.)

If you want to use this technique to compile other A1X
4.1x programs with gcc for using getuser(), check the
Configure script.

Stuart D. Gathman identified this gcc AlX alignment problem.

4.3 Gecand AlX 4.2[.1]

Alignment problems with gcc and Al X 4.2[.1] inside the user
structure are more severe, because there are some new 64

bit typesin AlX that gcc doesn't yet (as of 2.7.x) support.
The <sys/user.h> U_irss element problem, discussed in 4.3
above, doesn't existin 4.2[.1].

The AIX Isof machine.h header file has a work-around,
provided by Henry Grebler, that bypasses gcc alignment
problems. Later versions of gcc (e.g., 2.8.x) will probably
bypass the problems as well.

4.4 Why won't Isof's Configure allow the use of gcc for AIX
below 4.1?

Gcce can't reliably be used to compile Isof for AlX versions
below AlX 4.1 because of possible kernel structure element
alignment differences between it and xlIc.

4.5What isan AIX SMT file type?

When you run Al X X clients with the DISPLAY environment
variable set to ":0.0" they communicate with the AIX X
server viafileswhose kernel file structure has an undefined
type (f_type == Oxf) -- at least there's no definition for

itin <sygffile.h>.

These are Shared Memory Transport (SMT) sockets, an artifact
of AIXWindows, designed for more efficient data transfers

between the X server and its clients.

Henry Grebler and David J. Wilson alerted me to the existence
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of thesefiles. Mike Feldman and others helped me identify
them as SMT sockets.

The curious reader can find more about SMT socketsin
Jusr/lpp/X11/README.SMT.

4.6 Why does Al X |sof start so slowly?

When AlX Isof startsit compares the running kernel's

identity to the one for which it was built, using
/usr/binfoslevel. That comparison can sometimes take a

long time to complete, depending on the system's maintenance
level and how recently it was examined with oslevel.

AlIX revisions 4.67 and above for AlX 5 and above don't use
oslevel to determine the kernel identity. They use uname(2)
instead, and it is much faster.

Y ou can skip the oslevel test by suppressing warning messages
with Isof's -w option. Doing that carries with it the risk
of missing other warning messages, however.

Y ou can aso disable the kernel identity check by disabling
the definition of the HASKERNIDCK symbol by editing AIX
machine.h header file or by using the Customize script to
disableit.

See the "Why does |sof warn "compiled for x ... y; thisis
2.?7" section for more information.

4.7 Why does exec complain it can't find libc.g[shr.0]?

When you try to execute Isof you may get this complaint:

exec(): 0509-036 Cannot load program ./Isof because of
the following errors:
0509-022 Cannot load library libc.g[shr.q].
0509-026 System error: A file or directory in
the path name does not exist.

Thisis probably the result of making Isof when the LIBPATH
environment variable contained a directory path that doesn't
contain libc.a. Y ou can see what LIBPATH contained when
Isof was made by using the dump application on Isof. For
example, if LIBPATH contained /foo/bar when |sof was made,
you will seethis (partial) dump output:

$ dump -H Isof
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***|mport File Strings***
INDEX PATH BASE
0 /foo/bar

To correct the problem, revisit the |sof source directory
and remake Isof thisway:

$ unset LIBPATH; make (sh or ksh)
or
% unsetenv LIBPATH; make (csh or tcsh)

4.8 What does Isof mean when it says, "no PCB, CANTSENDMORE,
CANTRCVMORE" in asocket files NAME column?

When an Al X application calls shutdown(2) on an open socket
file, but hasn't called close(2) on thefile, the file will

remain visible to Isof as an open socket file without any
extended protocol information.

L sof reports that state in the NAME column by saying that

thereis"no PCB" (Protocol Control Block) for the protocol

(e.g., TCPin the NODE column). If the open socket file

has the state variables SO_CANTSENDMORE and SO_CANTRCVMORE
set -- i.e., from the shutdown(2) call -- Isof reports them

with the CANTSENDMORE and CANTRCVMORE notesin the NAME
column.

4.9 When the -X option isused on Al X 4.3.3, why does |sof disable
it, saying "WARNING: user struct mismatch; -X option disabled?"

The -X option causes Isof to read the loader information

of the user structure from virtual memory viathe readx()
system call. It does that with the user structure definition
from <sys/user.h> that was compiled into the Isof executable.

On AlX 4.3.3 there are two different user structure
definitions in two separate <sys/user.h> header files,
distributed at different times by IBM. |f Isof was compiled
with one and the kernel on which Isof is being run was
compiled with the other, Isof normally won't get correct
loader information when it calls readx().

In an attempt to compensate for that difference, |sof makes
an independent check of the loader information by getting
the user structure's open file count viareadx() and
comparing it to the open file count obtained independently
viagetprocs(). When the two counts don't match, |sof
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tries to read the count (and re-read the |oader information)
with two offsets, based on observed differences between
the two user structures.

When one of the three attempts produces a correct open file
count, Isof uses its corresponding offset on subsequent
readings of the loader information.

When none of the three attempts produces a correct open
file count, Isof issues the WARNING message and disables
-X processing.

To eliminate this problem, obtain an |sof binary that
matches the kernel of the AlIX 4.3.3 system where you want
torunIsof. Compiling Isof on the target system isthe
preferred way to get a matching binary.

4.10 Why doesn't the -X option work on my AIX 5L or 5.[123] system?
If your AIX 5L or 5.[123] system uses the ia64 architecture,
Isof needs setuid-root permission to be able to do the

processing that -X requires.

Check the output of “uname -a’ to determine the architecture
type.

The work-around is to give Isof setuid-root permission.

4.11 Why doesn't /usr/bin/oslevel report the correct AlX version?
The oslevel man page says, "The odevel command reports

the level of the operating system using a subset of all
filesetsinstalled on your system."

Y ou can see which fileset is belo